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For Big Production and Low 
Operating Cost 


SHRIVER 
FILTER PRESSES 


They increase output and effect marked sav- 
ings in filter cloth replacements and the recovery 
of values. Little attendance and less wash water 
adds to their economy. 

Have wide joint surfaces. Accurate finishing 
of plates and frames, coupled with an efficient 
tightening device, prevents leakage. 


Presses for all industrial filtration. Small ° 808 Hamilton St. 
presses for laboratory work. T. Shriver & Co., Harrison, N. J. 

















5 hae for Drying Borax, Salts and other 
Chemicals. 


Have equipped largest chemical 
plants in the world. 


Also Direct Heat Dryers for By- 
Products and Other Material. 


Material carried in stock for 
standard sizes. 





American Process Co. 
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WHEN IN THE MARKET 


Don’t Forget that We Supply 
the Following Metals and Alloys 


Ferro-Titanium, 25% Ti Manganese, Pure 

Chromium, 98-99% Cr Manganese-Copper, 30/70% 
Ferro-Chromium, 60% Cr Manganese-Titanium, 30% Ti 
Ferro-Vanadium, 40% Va Manganese-Aluminum, 25% Mn 
Ferro-Molybdenum, 80% Mo Phosphor-Copper, 1% Phos 
Cobalt, 97 % Silicon-Copper, 10% Si 
Tungsten, 95% Phosphor-Tin, 5% Phos 
Ferro-Tungsten, 70% Nickel-Copper, 50/50% 





We are also in a position to quote on 50% Electro Furnace Ferro-Silicon manufac- 
tured by the Keokuk Electro Metals Company, of Keokuk, lowa. This plant is now 
turning out a very high grade alloy, and, being centrally located, offers superior ship- 
ping facilities and freight rates. We represent this Company as exclusive selling agents. 


Foundries making Brass, Bronze, German Silver, Nickel, Aluminum or composition 
castings should be sure to investigate our Pure Manganese and Manganese Alloys. 


Ask for our pamphlet No. 2041. 


GOLDSCHMIDT THERMIT COMPANY 
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Outlook for Water-Power Legislation 


N his message to the Congress last December the 

President said: 

“It is imperatively necessary that the consideration 

of the full use of the water power of the country * * * 

should be immediately resumed and affirmatively dealt 

with at the earliest possible moment. The pressing 
need of such legislation is daily becoming more ob- 
vious, 

By emphasizing the “full use of the water power of 
the country” and the “pressing need” which is “daily 
becoming more obvious,” the President shows his ap- 
preciation of the fair demands of all sections of the 
country and condemns the delay in legislation which 
has brought us to a state of pressing need for power. 
The government, being temporarily in the business of 
waging war, is suddenly brought to a realization of a 
condition which industry and private business have 
long since recognized. 

Aside from Niagara and other projects that might 
be developed on boundary streams, which must be 
dealt with by international treaty, there are internal 
sources of water power subject only to our own legis- 
lation. These are upon navigable streams, public lands 
and national forest reserves. By our system of national 
organization the control of these three sources is vested 
in three separate departments of the government, viz., 
War, Interior and Agriculture respectively. This in 
itself is a complication that has proved a formidable 
barrier to progress in federal legislation, for hitherto 
it has seemed necessary to initiate special bills for 
each department in both houses of Congress. 

It may be considered a stroke of policy, therefore, 
on the part of the Administration to attempt to sur- 
mount past obstacles by introducing in the House a 
new bill which has been drafted under the direction of 
the Secretaries of War, Interior and Agriculture cov- 
ering all internal water power development, and which 
they consider most “likely to secure extensive devlop- 
ment of this resource.” A digest of this new measure 
is given on another page in this issue. The bill em- 
bodies the fundamental features of several bills previ- 
ously introduced in Congress, and aims to avoid their 
defects. In this it is largely successful, although a few 
moot points will have to be settled before the bill is 
passed if it is to be productive of actual development. 

The term “actual cost” is used without definition in 
that section of the bill which provides for the taking 
over by the government of any project at the expiration 
of the term of license. Unless this term is clearly and 
satisfactorily defined, it would be fruitful of contro- 
versy in the transfer of any project from the licensee 
to the government. Indeed, failure to define the term 
would defeat the purpose of the bill, for prospective 
licensees would not be inclined to invest in a project the 












value of which is to be determined only by future agree- 
ment between the Federal Power Commission and the 
licensee, or by proceedings in equity in a federal district 
court. Other provisions of the bill which probably will 
be modified relate to the issuance of new licenses at the 
end of a fifty-year period, and to the possible confusion 
in federal and state regulation of the licensee’s securi- 
ties, rates and service. It is practically assured that 
the bill will pass the House almost without debate. At 
this writing no such certainty exists with respect to 
the Senate, but it is more than likely that that body will 
fall in with the Administration’s plan. 

It will be a matter for congratulation if Congress 
shall act intelligently and quickly in this matter. Surely 
that body of men must have shared with the rest of us 
the feeling of impotence in our recent coal shortage 
and transportation difficulty, most of which would not 
have existed if we had long since developed our water 
powers. No more striking example should be needed of 
the folly of using coal so extensively for lighting, trans- 
portation and power—exhausting a resource which can 
serve us but once and neglecting another that is in- 
exhaustible. Our lack of extensive hydro-electric de- 
velopment has made necessary the employment of much 
labor and rolling stock in the mining and transportation 
of coal. Most of this labor could have been released for 
productive work in other industries, and the rolling 
stock would have been available for transporting food, 
munitions and supplies, if we had been foresighted 
enough to develop a resource just at hand. We should 
have been in worse straits but for the projects al- 
ready developed in the West which are supplying rail- 
roads, mines and cities with power. Dozens of unde- 
veloped sources of water power still remain in the 
West and in other parts of the country, placing on us 
the duty of exerting every legitimate effort to see that 
Congress does not fail the nation at this critical time. 


Analyzing for Traces 


T is doubtless a truism to remark that when a 
Tcctesthes digs deeper into the unknown, he little 
knows the infinite possibilities of the knowledge he 
uncovers. By that same token, works’ chemists and 
metallurgists will cordially welcome the acquaintance 
of a new branch of so-called “pure science,” namely, 
“the spectroscopy of the ultra-violet.” In this wise: 

Many modern chemical and metallurgical products 
are pure—containing smaller impurities than the 
familiar “chemically pure” reagents—and are shipped 
as such in enormous quantities. The final processes 
in the refining of such materiais demand intermedi- 
ates, solutions, or melts of extraordinary purity, and 
of course the chemical control requires most precise 
analysis for minute traces of foreign bodies. 

In the remelting of copper wire and scrap, the bath 
must be worked until the lead, introduced by pieces 
of lead-covered cable, is below a certain small frac- 
tion, depending upon the ultimate use of the copper. 
Or, take as another instance, the zinc sulphate solu- 
tion from which electrolytic zinc is precipitated. This 
solution must be free of cadmium, iron and copper 
(among other elements), not nearly free, but really 
free. Since it takes an expert analyst about three 
days to make a cadmium determination, in the mean- 
time the electrolyte has been electrolyzed! Not only 
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this, but few chemists who are skillful enough o1 
reagents which are pure enough to analyze for traces 
are available in war times. 

Messrs. Hill and Luckey presented a paper before ~ 
the last American Electrochemical Society meeting 7 
(METALLURGICAL AND CHEMICAL ENGINEERING, Dec. 1, 
1917, page 659) showing how a spectrograph can be 
used for quick determinations of traces of lead in a 
copper bath, which analysis is necessary in the first 
instance cited above. The spectrum has also been | 
adapted for the determination of coloring matter in 
wines, the detection of blighted wheat flour, nitrates 
in water, phosphorus in suspected poisoning, and in 7 
the analysis of sugar and essential oils. : 

These instances are only an indication of the future 
usefulness of the method. While qualitative spectrum 
analysis is familiar to elementary students, quantita- 
tive spectrum analysis is a comparative stranger to 
experts, and seems to be confined to the determination © 
of very small amounts of material—less than ten parts 7 
per million. That is exactly what is required in many 7 
metallurgical and chemical processes, and further in 
tensive research along this line will undoubtedly prove 
to be very stimulating and highly productive of badly 7 
needed “short cuts.” 3 







































The Present and Future of Potash 





TRITE expression that has gained currency in re- 

cent months informs us that any one of a dozen J 
or so commodities “will win the war.” The range is 7 
wide—from sugar to coal, wool to sulphuric acid. The 
expression has lost much of its earlier force, and the 
idea which it conveys has become as preposterous as | 
the thought that the war can be won by the simple | 
expedient of “doing our bit.” Both expressions should 
be dropped from our war vocabulary, because the facts 
are that no single commodity will win the war, and we! 
are only deceiving ourselves if we think that “our bit,” 
or anything short of our all, will be sufficient. 

All this is parenthetical to a brief consideration of 
potash as a war mineral, which, if it will not “win the 
war,” is nevertheless of vast economic importance. Prac- 
tically all the potash used in this country has normal 
come from Germany. The elimination of that suppl) 
threw us upon our own resources to meet pressing needs 
Accordingly we took stock of the possibilities, and pro- 
duced potash from natural brines, alunite and silicate 
rocks, cement-kiln and blast-furnace dust, kelp, wood 
ashes, beet and cane molasses, and distillery waste. In 
other words, we have made every possible source yiell! 
some potash, although much of the present industry is 
on strictly a war basis, and probably cannot continue it 
normal times. 

Natural brines have been the most productive of al 
domestic sources. Alkali lakes in western Nebrask 
have been made to support a large industry, recently de 
scribed in this journal. This development may no 
be able to survive a return to normal conditions, 4 
though the prospects will be better if methods of oper 
ation are improved. Searles Lake, in California, on the 
other hand, bids fair to be a real factor in supplyinf 
a large part of our needs. But whatever the future 
potash from brines, it is certain that these lakes afforde! 
the most readily available supply in our emergency. 

The extraction of potash from silicate rock has bee 
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an attractive proposition on account of the abundance 
of the material. Potash forms nearly 3 per cent of the 
earth’s crust, and there are several silicate rocks con- 
taining the compound to the extent of 10 to 15 per 
cent. But if the material is abundant it is also chemi- 
cally combined in such form as to be difficult of extrac- 
tion, so that actual production from this source has 
lagged; this, too, in spite of a vast amount of research 
and experimentation, as indicated in the bibliography we 
are now publishing. So abundant and widely distributed 
a resource, however, is not likely to remain unutilized, 
and it seems reasonable to contemplate the possibility 
of supplying therefrom a large part of the world’s de- 
mand for potash. With this in prospect, the reader 
will find some impressive figures in the interesting arti- 
cle in this issue contributed by Mr. Washington, who 
tells the potash story of Italian volcanoes. 

Recovery of potash from kelp, a seaweed of common 
growth along our Southern Pacific coast, is likewise 
a most interesting problem. In the past few years we 
have developed an industry in California in which the 
investment aggregates between three and four million 
dollars. This is a large investment in a business which, 
frankly, will not be profitable after the war if German 
potash is again imported at pre-war prices. If the 
war continues long enough, the cost of plants can be 
amortized and the business abandoned when competi- 
tion again exists. But this is not a pleasant prospect; 
we would far rather see the industry firmly established 
on a sound technical basis and able to hold its own. 
One difficulty at present is that none of the operators 
is willing to conduct any research. They feel that it is 
their business to make potash while they can, at present 
prices, because they know the precarious nature of their 
industry. This is all right for the present, but not satis- 
factory for the future. Hence the greatest importance 
attaches to the government experimental kelp farm on 
the California coast, where the problems are being 
attacked in a scientific manner by the Department of 
Agriculture with an eye to the future stability of the 
industry. The chief problems are those of drying and 
distillation, coupled with recovery of all possible by- 
products from the latter process, such as tar, ammonia 
and combustible gases. The object of the farm and 
plant is to determine whether potash can be produced 
from kelp at a profit or loss. The results will give a 
fairly definite answer to the question of the importance 
of kelp as a source of potash after the war. 


Restricted Steel Output 

T makes a poor showing indeed that the steel ingot 

production of the United States in 1917 was only 
about 42,000,000 tons, as just estimated by the Ameri- 
‘an Iron and Steel Institute, against 41,400,000 tons 
produced in 1916, for there was new open-hearth steel- 
making capacity completed in 1916 to the extent of 
tully 4,000,000 tons, and a like amount of new capacity 
vas added in 1917. As new construction began, and 
in only a very humble way, in June, 1915, the 1916 
new capacity must have come in chiefly toward the 
‘atter part of the year, while the new construction in 
‘917 cannot have fallen preponderatingly toward the 
close of the year. Hence, with full operation of ex- 
‘sting capacity throughout both years, the increase 
‘rom one calendar year to the next should have been in 
excess of 4,000,000 tons, instead of only 800,000 tons. 
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The restriction in steel ingot output in 1917 was 
due chiefly to a shortage of pig iron. Whether under 
the most favorable operating conditions at the blast 
furnaces they could have produced enough pig iron 
to supply all the steel-making capacity is a question. 
What is well known is that the blast furnaces did not 
operate at capacity in 1917. Pig-iron production was 
about 800,000 tons less than in 1916, whereas there 
was much more capacity. From May 13, 1916, to the 
end of the year four new blast furnaces were blown 
in, and in 1917 there were 14 new blast furnaces com- 
pleted, largely about the middle of the year, the 18 
stacks being fully equal to a production of 2,000,000 
tons of pig iron a year. 

While it may be true that if the chief bar to full 
production of pig iron in 1917 had not existed various 
other minor influences might have been felt, the out- 
standing fact is that pig-iron production in 1917 was 
held at the low level shown because not enough coke 
was moved from the Connellsville coke region to the 
blast furnaces depending on the region. There was 
a decrease in that movement, from 1916 to 1917, of 
nearly 4,000,000 tons. As to the cause, there was 
much “passing the buck” during the year, chiefly be- 
tween the operators and the railroads. The operators 
claimed car supplies were insufficient, the railroads 
rejoining that when more cars were furnished they 
were not loaded, whereupon the coke operators came 
back and asserted that in periods of enforced idleness 
their labor drifted away. Toward the close of the 
year they claimed they had much more labor than 
formerly, but car supplies were still poorer. Obvi- 
ously a condition existed which required team work, 
and the United States Government has become the 
“big boss.” At the end of the old year it took over 
the operation of the railroads and on Jan. 3 Warren 
S. Blauvelt, national coke administrator, addressed the 
coke operators of the Connellsville region at Union- 
town, assuring them that full transportation facilities 
would be provided and insisting that there must be 
full production of coke or something would be done 
by Washington. 

What is particularly distressing in the situation is 
that the deficit in coke supply, particularly as regards 
the conditions of the past few months, is less than the 
amount by which Connellsville coke shipments have 
decreased. If the region were shipping as much coke 
as in 1916 there would be a surplus of coke. The 
completion of by-product ovens has been such as to 
take care of the increase in blast furnace capacity. 

It is to be hoped that relief as to supplies of Con- 
nellsville coke will be afforded very shortly. In 
another direction a measure of relief of no small con- 
sequence will be provided, as the by-product plant of 
640 ovens at Clairton is nearing completion and may 
make its first coke by April 1, with full production of 
the 640 retorts not long afterward. Their expected 
output is 2,740,000 tons of coke a year, on the con- 
servative estimate of a 67 per cent yield, with nearly 
7000 cu. ft. of gas per ton of coke made, the gas in 
turn doing its bit to relieve the fuel situation, for all 
the coal consumed at the Clairton plant will be 
brought by water. As the coke will be distributed to 
the various blast furnaces by the Carnegie Steel Com- 
pany’s own interplant road the entire operation will 
be independent of the railroads. 
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Readers’ Views and Comments 





Mill Pumping Systems: Frenier Pump 
Capacities 
To the Editor of Metallurgical & Chemical Engineering 
Sir:—I regret that, through an error in typing, the 
Frenier pump capacities appearing in your Dec. 1 
issue were underestimated by the omission of the final 
“0” in each case. The table should have read: 


Speciric Gravity or Fivip 


Sise, Inches 1,000 1,100 


Tons per 24 Hours 


‘4 by 6 

48 by 6 450 490 540 580 630 670 
54 by 6 

44 by 8 

48 by § 540 590 650 700 760 810 
5iby 8 

44 by 10 

48 by 10 630 690 760 820 880 940 
54 by 10 


These capacities are based on moderate lifts, pre- 
cise adjustment and maintenance of level of liquid in 
the box, and free discharge. If any one of these con- 
ditions is impracticable the figures should be reduced 
accordingly. A. W. ALLEN. 


Denver, Colo, 





Conversion Table: Pounds to Grams 


To the Editor of Metallurgical & Chemical Engineering 

Smr:—The accompanying table will serve as a con- 
venient means of rapidly converting pounds avoirdupois 
into grams. The facility with which this operation 
may be performed will be quite apparent, but the fol- 
lowing description will not be out of place: 

In Table I, pounds avoirdupois (1 to 9) are indicated 
by figures in left-hand column. The metric units are 
indicated by headings along the upper border. One 
pound (avoirdupois) equals 453.5924 grams, or 45.359 
decograms, or 453592.4277 milligrams. 
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Taste Il—Varvue or Deciwat Parts of a Pownp wy Grams 
| 
On Parts Value Os. | Parts Value | On Parts Value 

01 4.535 924 35 |158.757 350] 11 311.844 794 
02 9.071 849 36 «6 163.203 274 . 69 (312.978 775 
038 | 13.607 773 37 167 829 198 7 317.514 699 
04 18.143 697 0 170.097 160 71 (322.050 624 
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06 27.215 546 39 176.901 047 73 (331.122 472 
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17 77.110 713 | 51 231.332 138 85 (385.553 564 
18 81.646 637 52 235.868 062 56 «6300 089 488 
3 | .1875 | 85.048 580 33 240 403 987 4 396.893 374 
| .19 86.182 561 M4 244 939 911 87 (304.625 412 
2 00.718 486 55 249.475 835 88 (390.161 336 
; .21 95.254 410 56 254.011 760 89 (403.607 26) 
22 99.790 334 Y 255.145 741 9 408 .233 185 
23 |104 32* 258 57 258.547 634 91 (412.769 109 
24 108 .862 183 58 263 083 608 92 \417 305 033 
4 25 113.398 107 59 267.619 532 93 (421.840 058 
| .26 117.934 031 6 272.155 457] 15 425.242 91 
| .27 122.469 055 61 276.601 381 04 (426.376 S82 
28 127.005 880 62 281.227 305 95 (430.912 806 
29 131.541 804 10 283.495 267 96 435 448 731 
3 136.077 728 63 285 .763 +22 97 (439.984 655 
| 31 140.613 653 “4 200 200 1s 98 (444.520 579 
5 141 747 634 65 204.835 O78 99 (449.056 505 
| .32 |145.149 576 66 200.371 003; 16 1 453.592 428 

33 149.685 50 67 (303.906 927 

34 154.221 425 6 308.442 S51 





Along the lower border are indicated the numerical 
denominations, located in a manner that permits them 
to be used as multipliers or divisors for the pound unit 
values. 

As an example, it is desired to know the value of 5.5 
pounds in grams. 

From the value opposite the index figure 5 read 
2267.9621385, and then it is quite obvious that .5 would 
be one-tenth of the above amount, or 





5. lb. = 2267.9621385  g. 
5 lb. = 226.79621385 g. 
5.5 Ib. = 2494.75835235 g. 


Table II will serve the purpose of representing the 
value of decimal parts of a pound avoirdupois, varying 
by one-hundredths. 

The value of 5.5 pounds in grams may be read direct 
from the table by shifting the decimals in the value 
opposite .55 pounds. 

It will also be noted that the exact decimals repre 
senting the ounces in a pound are shown in the column 
of figures headed “Oz.” 


DWIGHT GERBE °. 


Pittsburgh Terminal Railroad & Coal Co., 
Pittsburgh, Pa. 
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Determination of Phosphorus in High- 
Speed Steels 


To the Editor of Metallurgical & Chemical Engineering 

Sir:—The writer has the issues of METALLURGICAL & 
CHEMICAL ENGINEERING for Feb. 1, Dec. 1 and Dec. 15, 
1917, before him, open respectively to the contribution 
of Mr. E. C. Kraus concerning determination of phos- 
phorus in high-speed steels, the writer’s comments 
thereon, and Mr. Kraus’ reply to the writer. 

From Mr. Kraus’ own statement the vital points in 
his contribution are two in number. First, the elimina- 
tion of tungsten without evaporation and subsequent 
“baking,” and second, the elimination of interference 
of vanadium in the precipitation of phosphorus by re- 
duction with sulphurous acid. 

Regarding these two significant points of his con- 
tribution, it is common knowledge that WO, does not 
require “baking” to render it insoluble in an aqua regia 
solution, and that “baking” is resorted to only when 
silicon is to be determined, as well as tungsten and 
phosphorus, from the same sample-weight. Obviously, 
then, the only point for which credit could be claimed 
was the elimination of the interference of vanadium. 

The contention of the writer in his comment appear- 
ing in the Dec. 1 issue of METALLURGICAL & CHEMICAL 
ENGINEERING was that credit for this time-saving 
procedure should go to two Bureau of Standards chem 
ists. In looking over his files to ascertain the names of 
these chemists, the writer finds that he was in error 
when he stated that the article concerning investiga- 
tions in the precipitation of phosphorus in the presence 
of vanadium appeared in METALLURGICAL & CHEMICAL 
ENGINEERING in 1913. The publication to which the 
writer had reference was Technological Paper No. 24 
of the Bureau of Standards, written by J. R. Cain and 
F. H. Tucker, published May 17, 1913. The use of 
sulphurous acid in eliminating interference of vanadium 
in this determination is also incorporated in Standard 
Methods of Analysis as given in A. S. T. M. Year-book 
for 1915. Both of these publications antedate con- 
siderably Mr. Kraus’ communication. The writer merely 
worked out the application of the procedure, as outlined 
by J. R. Cain and F. H. Tucker, to the method then in 
use, involving the separation of tungsten as a necessary 
preliminary to the determination of phosphorus. 

Plattsburg, N. Y. W. T. SHEFFIELD. 


* - * 


'o the Editor of Metallurgical & Chemical Engineering 
Sik:—As I am somewhat interested in the recent dis- 
cussion regarding the determination of phosphorus in 
gh-speed steel, by W. T. Sheffield and E. C. Kraus, I 
‘ish te corroborate Mr. Sheffield’s statement that his 
ethod was worked out in this laboratory during the 
ll of 1913. 
While talking with Mr. Kraus last summer concern- 
x his method I do not remember having made refer- 
‘e to a similar method of previous origin—a fact 
‘ich I unintentionally omitted. However, we had been 
sing Mr. Sheffield’s method in this laboratory for some 
me before the article by Mr. Kraus was published. 
che sole purpose of this letter is to corroberate Mr. 
heffield’s dates. O. L. VAN VALKENBURGH. 
rucible Steel Company of America, 


Sanderson Bros. Works, 
, Syracuse, N. Y. 
rhe pertinent facts being established, the discussion is glosed. 
—EDITOoR. 
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Power from Coal 


To the Editor of Metallurgical & Chemical Engineering 

Sir:—I was very much interested in the article re- 
garding power from coal, which was published under 
Readers’ Views and Comments in your issue of Decem- 
ber 1, 1917. The demand for power is beginning to 
exceed the supply, and every effort must be put forth to 
obtain it. When a condition of this kind occurs results 
may be expected in improving the efficiency of appa- 
ratus used for power generation. 

With the present steam plants little more efficiency 
can be expected, except in the smaller plants. It is 
generally true that the small plant, up to 5,000 kw., as 
a rule, operates inefficiently. Much is being done to 
improve this, and it is probable that the next year will 
see great improvements in the average small plant. In- 
crease of pressure and superheat over the existing 
standards, for these are more or less standard, will re- 
sult in improvements in efficiencies of probably 10 to 12 
per cent. The difficulties are more of a practical! na- 
ture than otherwise, but the turbine and boiler builders 
are ready to make any reasonable increase. 

In the system presented in the above named article 
it appears to me that thermal efficiency will be low 
because the temperature of the gases leaving the tur- 
bine will be high, and the expansion will not be as com- 
plete as with the steam turbine. Removal of the tar, 
which is a combustible, and production of ammonia, 
which requires the combining of nitrogen and hydro- 
gen, will also tend to reduce the thermal efficiency. The 
inefficiency of the air compressors will be to some ex- 
tent compensated for by using the cooling water in the 
steam boiler. This will also apply to the cooling water 
for the turbine bearings, and the other water-cooled 
parts. It is also probable that more steam will be gen- 
erated than will be needed for the production of gas, 
since the heat content of the gas will be less than that 
of the steam. It is my opinion that, when all of the 
different conditions are thoroughly analyzed, it will be 
found that the gas engine of the reciprocating type is 
better adapted to transform the chemical energy of the 
gas into mechanical or electrical energy. 

Reference may also be made to the mercury vapor 
boiler, but this would probably be too costly for electro- 
chemical work. 

A steam-power plant using turbines, proper tempera- 
tures, and the suitable apparatus to obtain maximum 
economy, when placed so that coal can be obtained at 
low cost, and supplied with an ample supply of cooling 
water, will, when operated with load factors character- 
istic of the electrochemical industries, supply power at 
a cost comparing with the best water-power rates. 

G. H. F. 


Tug River Elec. Co., 
Williamson, W. Va 





Canadian. Metal Production—The Canadian De- 
partment of Mines estimates the production of metals 
from Canadian ores for 1917 as follows: Copper, 
113,000,000 lb.; nickel, 84,800,000 Ib.; lead, 56,700,000 
lb.; zinc, 31,000,000 lb.; gold, 17,000,000 oz.; silver, 
23,500,000 oz. About 1,186,000 short tons of pig iron 
were produced and 1,735,000 tons of steel ingots and 
castings. The production of gold, silver, copper and 


coal was less than in 1916. The others mentioned were 
greater. 
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A New Water-Power Program in 
Congress 


ECENT important developments in Washington in- 

dicate that the administration proposes to accom- 
plish something definite in the development of the water 
power of the country. For several years past there 
have been independent programs in the House and 
Senate covering the development of water power on the 
public domain and on navigable streams, but due to a 
lack of co-ordination of the several governmental de- 
partments involved, nothing of consequence has resulted. 
Senate and House apparently have taken irreconcilable 
positions in the past. Both have passed measures, but 
neither has been able to agree with the other. 

A part of the trouble is due to the complexity of our 
administration of internal affairs. The public domain 
is under the control of the Secretary of the Interior, 
except for forest reserves, which are controlled by the 
Secretary of Agriculture. Navigable streams, on the 
other hand, are under the control of the Secretary of 
War. Hitherto the attempt has been made to pass 
separate measures pertaining to water power on naviga- 
ble streams and on the public domain, but the present 
effort is directed toward a co-ordination of the interests 
of the three departments. 

On Jan. 4 the President held a conference with mem- 
bers of various committees of the House of Represen- 
tatives, at which the passage of water-power legislation 
was urged. The personnel of the conferees is signifi- 
cant of the plan to harmonize the several factors con- 
cerned. Present at the conference were Thetus W. 
Sims, chairman of the House Committee on Interstate 
and Foreign Commerce, who has recently succeeded 
Judge Adamson in that position; Scott Ferris of Okla- 
homa, chairman of the House Public Lands Committee; 
Asbury F. Lever of South Carolina, chairman of the 
House Agricultural Committee, and Edward W. Pou of 
North Carolina, chairman of the House Rules Commit- 
tee, as well as Finis J. Garrett, the ranking member of 
the House Rules Committee. 

The President committed to the care of Representa- 
tive Pou a copy of a new water-power bill, which will 
be known as the Administration bill, which attempts to 
co-ordinate water-power legislation proposed for several 
years past in both Houses of Congress not only on the 
public domain but in navigable streams and national 
forests. The result of the White House conference, it is 
authoritatively stated in Washington, will be that the 
House Rules Committee will bring in a rule peremptorily 
requiring the House of Representatives to vote on and 
pass water-power legislation at an early date. 

The bill was drawn by Gen. Black and Col. Keller, 
of the Army Engineer Corps, representing the War De- 
partment; Edward C. Finney, water-power expert for 
Secretary Lane, and former Representative Lathrop 
Brown of New York, now a special assistant to Secre- 
tary Lane, representing the Interior Department, and 
O. C. Merrill of the Forest Service, representing the 
Agricultural Department, who compiled, several years 
ago, a mammoth report on water-power companies, their 
banking affiliations, etc. 


PROVISIONS OF THE ADMINISTRATION BILL 


Although most of the delay in water-power legisla- 
tion has been due to Congress, some of it has been due 
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to opposing views held by members of the Cabinet. 
These views have now been reconciled in the new Ad- 
ministration Bill, which provides for a Federal Power 
Commission, to be composed of three cabinet officers— 
Secretary of the Interior, Secretary of Agriculture and 


Secretary of War. It provides for an executive officer 
of the commission, who shall be appointed by the Presi- 
dent for a term of five years. It provides for the pay- 
ment of rentals of not less than 10 cents per horse- 
power per annum, a feature to which there has never 
been objection of consequence by any interest. The 
commission is empowered to grant licenses to develop 
water power on public lands and navigable streams for 
a term of fifty years. At the end of the license period 
the licensee upon application for a new license shall 
remain in undisturbed possession until the proposed 
commission shall have done one of three things: First, 
issue a new license under laws at that time applicable; 
second, give license to a new licensee who shall pay for 
the original fair value of the property; or, third, take 
the property over upon paying for its fair value. Fair 
value is defined to include actual cost of property taken 
plus severance damages for all property not taken over 
and damaged by reason of severance. Fair value does 
not include any allowance for enhancement of values on 
land or water rights granted. by the United States, or 
good-will, going value or prospective revenues. The bill 
provides for alteration, amendment or repeal by Con- 
gress, which expressly reserves such rights, but in case 
of alteration, amendment or repeal such shall not extend 
to the licensees who have exercised rights, or spent 
money under the bill. 

At the presidential conference it was agreed that a 
committee of five members each from the House Com- 
mittees on Interstate and Foreign Commerce, Agricul- 
ture, and Public Lands, fifteen in all, should be created 
to compose differences as to the various bills which have 
been under consideration heretofore in the House and 
to bring together the radical and the more moderate 
views as to water-power development. The Committee 
of Fifteen, it is felt in Washington, will be materially 
aided in its labors by the fact that after mature delib- 
eration, advice and conference, President Wilson him- 
self has presented a bill upon which he believes all can 
agree. 


THE SENATE’S SHIELDS BILL 


What is to take place in regard to water-power legis- 
lation in the Senate is not yet known, as that body 
passed the Shields bill on Dec. 14. This measure deals 
only with the development of water power on navigable 
streams, and has no reference to water power on public 
lands. The latter is in the hands of a separate Senate 
committee. The principal objects of the Shields bill 
are thus summarized by Senator Jones of Washington: 


1. For the improvement of the navigation of rivers 
without cost to the government in connection with 
dams constructed for hydroelectric purposes in navi- 
gable streams. 

2. For grants by the Secretary of War of authority 
to private parties for the construction and mainte- 
nance of such dams when navigation facilities can be 
improved thereby, such authority to extend for fifty 
years and until the property necessary for such a 
development is taken over and just compensation paid 
for it either by the government or a duly authorized 
new grantee. 

3. For diligent construction, completion and opera- 
tion of such dams, subject to market conditions. 
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4. For the construction by the grantee of suitable 
locks, without cost to the government, when required 
by the Secretary of War. 

5. For payment to the government by the grantee of 
the cost of any investigation necessary to the issuing 
of the grant and the cost of such supervision of con- 
struction as may be necessary; and also the payment 
by the grantee of reasonable charges for benefits re- 
sulting from headwater improvements installed by the 
government and payment to the government of a rea- 
sonable price for the use of any public land taken. 

6. For the regulation of the rates and service of the 
grantee by state authority, or, if the business is inter- 
state, by the Interstate Commerce Commission, thereby 
assuring to consumers efficient service and fair, just 
and reasonable rates. 

7. For reserving to the state authority over the 
waters and water powers subject to the paramount 
power of Congress over navigation, and for reserving 
also all the taxing powers of the states in relation to 
the properties. 

8. For uniform accounting and examination of the 
books of grantees by the Secretary of War. 

9. For leasing under similar conditions the right to 
utilize surplus water generated at dams constructed 
by the government. 


Senators in charge of water-power legislation in the 
upper house also are expecting to have White House 
conferences, and it seems certain that the Administra- 
tion bill will be introduced in the Senate or that its 
provisions will come before a Senate Committee in some 
form, so that when the House passes the Administration 
bill there may be a conference between the House and 
the Senate. This will give opportunity to compose the 
differences between the Administration bill, the Shields 
bill already passed by the Senate, and the provisions of 
any measure relating to the public lands which may 
come from the lands committee of the Senate. 





Award of Medal at Annual Meeting of 
Mining & Metallurgical Society 
of America 


The annual meeting of the Mining & Metallurgical 
Society of America was held at the Engineers’ Club, 
New York City, on Jan. 8, 1917. At the afternoon ses- 
sion the following officers were elected: President, W. R. 
Ingalls; vice-president, J. Parke Channing; secretary- 
treasurer, L. D. Hunton; members of council, F. W. 
Bradley, J. V. N. Dorr, J. R. Finlay, Pope Yeatman, 
R. C. Gemmell. 

Honorary membership in the Society was conferred 
on Dr. James Douglass and Prof. James F. Kemp. 

The gold medal of the Society was awarded to Pope 
Yeatman for distinguished service in the administra- 
tion of mines. 

At the evening session there was some discussion of 
the surtax on professional incomes as imposed by the 
War Revenue Act, and a motion was passed declaring 
it-to be the sense of the meeting that the surtax is in- 
equitable and unjust. This action was communicated 
to the Engineering Council for such action as it might 
deem wise. 

Following the transaction of business the Society 
listened to informal talks on conditions in Russia by 
J. P. Hutchins and F. W. Draper. Both of these engi- 
neers were able to speak from personal knowledge of 
events as observed during residence in Russia. Mr. 
Draper told the story of his experience in bringing 
from Russia to the United States over 20,000 oz. of 
platinum for the use of our Government, a task which 
he had only recently completed. 
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New Home of Dayton Engineers’ Club 


The Engineers’ Club of Dayton, Ohio, comprising 
about 300 engineers in all fields of activity, has com- 
pleted a handsome new club house at Monument Ave- 
nue and Jefferson Street, facing the river, and con- 
venient to the center of the city. It is in keeping with 
the progressive spirit of the city, and is three stories 
high, facing 150 ft. on Monument Avenue and 125 ft. 

















NEW HOME OF DAYTON ENGINEERS’ CLUB 


on Jefferson St. The first floor has a ladies’ room, bil- 
liard and game room, large main dining room, and small 
private dining rooms. On the second floor is a large 
auditorium, a library, and lounging room. On the third 
floor are bedrooms. 

The club will be dedicated on Saturday afternoon and 
evening, Feb. 2. Invitations are being sent out through- 
out the Miami Valley. Col. E. A. Deeds, chief of the 
Aircraft Production Board, is president of the club, and 
Mr. C. F. Kettering vice-president. 





Program of New York Meeting of A. I. M. E. 


The 116th meeting of the American Institute of Min- 
ing Engineers will be held in New York from Monday, 
Feb. 18, to Thursday, Feb. 21 inclusive. The committee 
on arrangements consists of J. E. Johnson, Jr., chair- 
man; Bradley Stoughton, vice-chairman; Ralph W. Dea- 
con, J. V. N. Dorr, L. W. Francis, Mrs. S. J. Jennings, 
A. R. Ledoux, F. T. Rubidge, E. M. Shipp, G. D. Van 
Arsdale and A. L. Walker. The summarized program 
follows: 

Monday, Feb. 18: 

9 a. m. to 5 p. m., registration at Institute head- 

quarters. 

10 a. m. and 2 p. m., technical sessions. 

12.30 p. m., luncheon at Engineering Societies’ Build- 

ing. 

8.30 p. m., war smoker. 

Tuesday, Feb. 19: 

10 a. m. and 2 p. m., annual business meeting and 

technical sessions. 

12.30 p. m., luncheon at Engineering Societies’ Build- 

ing. 

8.30 p. m., announcement later. 

Wednesday, Feb. 20: 

10 a. m. and 2 p. m., technical sessions. 

12.30 p. m., luncheon in Engineering Societies’ Build- 

ing. 

7 p. m., “Hoover” dinner at Hotel Biltmore. 

Thursday, Feb. 21: 
All-day excursion to Princeton to visit aviation field. 
An attractive program is being prepared for the ladies. 
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Licenses Required to Handle Ammonia 
Products 


A proclamation has been issued by the President re- 
quiring the licensing of the importation, manufacture, 
storage and distribution of the following necessaries: 
Ammonia, ammoniacal liquors, and ammonium sulphate 
from whatever source produced. The proclamation con- 
tinues as follows: 

All persons, firms, corporations, and associations (ex- 
cept those specifically exempted by said act of Congress) 
engaged in the business of importing, manufacturing, 
storing or distributing ammonia, ammoniacal liquors, 
or ammonium sulphate from whatever source produced, 
are hereby required to secure a license on or before 
Jan. 21, 1918, which will be issued under such rules and 
regulations governing the conduct of the business as 
may be prescribed. 

The Secretary of Agriculture shall supervise, direct, 
and carry into effect the provisions of said act. 

Applications for licenses must be made to the law 
department, license division, United States Food Ad- 
ministration, Washington, D. C., upon forms prepared 
for that purpose. 


Employees’ Responsibility on Secret 
Processes 


An interesting and important decision was recently 
handed down by the Supreme Court of the United 
States in the case of Walter E. Masland vs. E. I. du 
Pont de Nemours & Co. The former was formerly in 
the employ of the du Pont company and the company 
sought to restrain him from using or disclosing secret 
processes in artificial leather manufacture which it 
was claimed he had learned while in their employ. 
He claimed that the process was not secret and that 
he did not expect to use information gained in confi- 
dence. He was prevented by the court, however, from 
revealing to experts or other witnesses the data 
claimed as secret by the du Pont Company. The Cir- 
cuit Court of Appeals reversed this decision however, 
but it was upheld by the Supreme Court. Their state- 
ment follows: 


“The case has been considered as presenting a conflict be- 
tween a right of property and a right to make a full de- 
fense, and it is said that if the disclosure is forbidden to 
one who denies that there is a trade secret, the merits of 
his defense are adjudged against him before he has a chance 
to be heard or to prove his case. We approach the question 
somewhat differently. The word property as applied to 
trade-marks and trade secrets is an unanalyzed expression 
of certain secondary consequences of the primary fact that 
the law makes some rudimentary requirements of good 
faith. Whether the plaintiffs have any valuable secret or 
not, the defendant knows the facts, whatever they are, 
through a special confidence that he accepted. The prop- 
erty may be denied, but the confidence cannot be. There- 
fore, the starting point for the present matter is not prop- 
erty or due process of law, but that the defendant stood in 
confidential relations with the plaintiffs, or one of them. 
These have given place to hostility, and the first thing to 
be made sure of is that the defendant shall not fraudu- 
lently abuse the trust reposed in him. It is the usual in- 
cident of confidential relations. If there is any disadvan- 
tage in the fact that he knew the plaintiffs’ secrets, he must 
take the burden with the good. 

“The injunctions asked by the plaintiffs forbade only the 
disclosure of processes claimed by them, including the dis- 
closure to experts or witnesses produced during the taking 
of proofs—but excepting the defendant’s counsel. Some 
broader and ambiguous words that crept into the decree, 
seemingly by mistake, may be taken as stricken out and 
left on one side. This injunction would not prevent the 
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defendant from directing questions that should bring out 
whatever public facts were nearest to the alleged secrets. 
Indeed, it is hard to see why it does not leave the plaintiff's 
rights somwhat illusory. o very clear ground as yet has 
been shown for going farther. But the judge who tries 
the case will know the secrets, and if in his opinion and 
discretion it should be advisable and necessary to take in 
others, nothing will prevent his doing so. It will be under- 
stood that if, in the opinion of the trial judge, it is or should 
become necessary to reveal the secrets to others, it will rest 
in the judge’s discretion to determine whether, to whom, 
and under what precautions, the revelations should be made.” 





Fifth National Foreign Trade Convention 


The National Foreign Trade Council has called the 
Fifth National Foreign Trade Convention to meet at 
the Gibson Hotel, Cincinnati, on Thursday, Friday and 
Saturday, Feb. 7, 8, 9. The part of foreign trade in 
winning the war will be the theme of the convention. 

All Americans engaged in, or desirous of entering 
overseas commerce, and especially all chambers of com- 
merce, boards of trade, and other commercial and indus 
trial organizations, as well as firms and individuals, are 
invited to take part, individually or by appointment of 
delegates, in this convention. 

Approximately one-half of the time of the convention 
will be given to the presentation of prepared papers 
and reports dealing with one or another of the numer- 
ous phases of this great convention theme. The re- 
mainder will be devoted to group sessions for the inten- 
sive discussion of concrete problems, under the leader- 
ship of specially qualified experts. The departments of 
government dealing with foreign trade matters, includ- 
ing the War Trade Board, and other war organizations, 
will lend their hearty co-operation. 

The offices of the council are at No. 1 Hanover Square, 
New York. 

Technical Association of Pulp and Paper 

Industry 

The annual meeting of the association will be held 
at the Waldorf-Astoria in New York on Tuesday, 
Wednesday and Thursday, Feb. 5,6 and 7. The execu- 
tive committee will meet on Tuesday and a general 
meeting will be held on Wednesday morning. On 
Wednesday afternoon separate sectional meetings will 
be held on “Acid Sulphite Manufacture and Problems 
Relating to Engine Sizing.” The annual dinner wil! 
be held Wednesday evening. 

Société de Chimie Industrielle 

The New York Section of the Société de Chimie In- 
dustrielle will meet for organization immediately fol- 
lowing the meeting of the British Society of Chemical 
Industry at the Chemists’ Club, 50 East Forty-first 
Street, at 8.15 p. m., on Friday evening, Jan. 18. All 
those interested are earnestly requested to be present. 





By-products from Garbage.—The Chicago Chemica! 
Bulletin says that New York City’s garbage, by trezt- 
ment in a $3,000,000 recovery plant of the latest type 
(so-called Cobwell process, chemical)on Staten Island, 
yields the following commercial products: Grease 
for 70,000,000 cakes of soap, 1500 tons of nitrogen, 
2000 tons of phosphoric acid, 500 tons of potash. The 
increased recoveries amount to 25 per cent more thn 
under the best previous reduction methods used {or 
New York’s garbage. 
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Italian Leucitic Lavas as a Source of Potash 


By HENRY S. WASHINGTON 





Wi the present urgent need of potash to re- 
place that which was previously sent out from 
Germany, other sources of supply of this sub- 
stance assume great importance. In recent publications 
of the United States Geological Survey, Phalen’ and 
Gale’ describe the different sources in considerable de- 
tail, though confining themselves chiefly to those in the 
United States. While some of these sources appear to 
be promising, at least under present conditions, others, 
even at maximum possible utilization, can furnish but 
a small fraction of what is needed. 

The igneous rocks of the earth’s crust contain, on 
an average, about 3 per cent of potash (K,O), some of 
them running as high as over 10 per cent. It is upon 
these, and especially those richest in potash, that the 
world will ultimately have to depend in great part for 
its supply." At the present time, it would seem, no 
satisfactory practicable method has yet been devised for 
the extraction of potash from these rocks on a large 
commercial scale which could compete successfully with 
the German potash deposits in normal times. The solu- 
tion of this important problem must be left to the fu- 
ture, and the subject will not be considered here.‘ It 
will, however, not be amiss to call the attention of those 
interested in potash to what may justly be considered 
as the greatest accumulation of very highly potash-rich 
igneous rocks known to exist on the earth’s surface— 
the leucitic lavas of the Italian volcanoes. 

Well known as they are to geologists, it is somewhat 
surprising that little or no mention is made of these 
rocks by writers dealing with sources of potash. 
Phalen, Gale, and Pogue, in the papers already cited, 
when enumerating the silicates possibly capable of 
yielding commercial amounts of potash, discuss feld- 
spar, sericite, glauconite, and the lavas of the Leucite 
Hills in Wyoming, but make no mention of those of 
Italy, presumably because they were dealing more es- 
pecially with possible domestic sources of supply. The 
Italian lavas are briefly alluded to by Schultz and Cross’ 


in a paper devoted to the Wyoming rocks. Both De 
Launay* and Lindgren’ dismiss leucitic rocks from con- 
sideration as a practicable source of supply because of 


the difficulty of extraction. Both of these authors, how- 
ever, were writing before the present highly abnormal 
conditions obtained. 

in their own country the Italian lavas have received 


some attention. Monaco’ has published several short 
payers describing the results of experiments in treat- 
’. Phalen, Potash Salts, 1915, U. S. Geol. Surv., Mineral 
Fe es, 1915, IT (12), pp. 95-133, 1916. 
* Gale, Potash in 1916, U. S. Geol. Surv., Mineral Resources, 
19 I, pp. 73-171, 1917. 
"ie, E. Pogue, Fertilizers, U. S. Nat. Museum, Bull. 102, Part 
- 1917. 
“1 xtraction of potash from silicate rocks will be discussed 
mn er that is to appear shortly. 


Schultz and W. Cross, Potash-bearing Rocks of the 
Leu‘ Hills, U. 8. Geol, Surv., Bull. 512, 1912 
Launay, Gites Mineraux et Métalliféres. Paris, 1913, II, 


ndgren, Mineral Deposits, New York, 1913, p. 243. 
, naco. Sull’ Impiego delle Roccie Leucitiche, Le Stazioni 
Sper tali agrarie italiane, XXXVI, p. 577, 1903; ditto, XXXVII, 
D. 1 1904; ditto, XXXTX, p. 340, 1906. 


ing the rock powders with dilute solutions, in simula- 
tion of the action of soil fluids, a small amount of 
potash being extracted. Moderni,’ prior to the out- 
break of the war, published a paper in which he briefly 
describes the different Italian volcanoes that furnish 
leucitic rocks, with descriptions of the more important 
lava flows, and their possible utilization as a source of 
potash. 


LEUCITIC ROCKS 


it would not be appropriate here to go into detailed, 
technical descriptions of the Italian leucitic rocks,” but 
it may be well to devote a few words to them, as the use 
of some technical terms is necessary in describing the 
volcanoes and their rocks. 

The minerals which are especially important for 
their potash content in the Italian rocks are two in 
number, both silicates of potash and alumina, but with 
different ratios of silica to the other two oxides. 


LEUCITE 


The most important, because it is the richer in potash 
and the more abundant in these lavas, is leucite. Al- 
though met with in volcanic lavas in various localities 
in different parts of the world, leucite is rather a rare 
mineral, except along the line of the Italian volcanoes, 
where it may be said to be characteristic of the lavas. 
It is white or light grayish, with a dull luster, and al- 
most invariably in well formed crystals which, though 
bounded by crystal faces, are spherical in general form. 
Theoretically leucite (KAISi,O,) contains 21.5 per cent 
of potash (K,O), with 23.5 of alumina (Al0,) and 55 of 
silica (SiO,), but analyses show that the natural crys- 
tals actually contain about 19.5 of potash, the smaller 
percentage being due to the presence of small amounts 
of soda and other impurities. The fresh mineral con- 
tains no water. . Leucite is readily decomposed by acids, 
the potash and alumina going into solution, and the 
silica being left in granular form. The Italian leucite 
crystals vary much in size, from that of a tennis ball or 
larger, through sizes of a walnut or a pea (these being 
much more common), down to microscopic dimensions, 
so that often to the naked eye the rock does not appear 
to contain leucite. In places, especially among some of 
the incoherent tuffs, there are masses made up almost 
wholly of loose leucite crystals, generally of medium 
sizes, 

ORTHOCLASE 


The other mineral, orthoclase (potash feldspar) is 
much less abundant and of less importance than leucite 
in most of the Italian leucitic lavas. Elsewhere, 
throughout the world, it is much the more abundant 
and important of the two. It is typically white, with a 





*P. Moderni. Le Leucitiche dei Vulcani Italiani, L’Industria 
Chimica, Mineraria e Metallurgica, I, 1914. 

”For complete, Detrograpbic descriptions and analyses of the 
various types see H. 8. ashington, The Roman Comagmatic 
Region, Publication No. 57, Carnegie Institution of Washington, 
1906. Descriptions will also be found in most of the papers cited 
later in connection with each volcano. 
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vitreous luster, and cleaves readily in two directions. 
When crystallized the crystals very frequently have a 
tabular form. Theoretically pure orthoclase (KAISi,- 
O,) contains 16.9 per cent of potash, with 18.4 of 
alumina and 64.7 of silica. Actually, however, all the 
“orthoclase” of the Italian volcanoes (as well as nearly 
all of it elsewhere), contains varying, and sometimes 
large, amounts of soda feldspar (albite), so that the 
actual amount of potash present varies from less than 
7 to about 10 per cent. In a very few Italian leucitic 
rocks the amount of orthoclase exceeds that of the 
leucite, but in the great majority it is much less, and 
in a large number of leucitic lavas it is wholly absent. 

The chief minerals associated with these in the 
Italian lavas are soda-lime feldspars (silicates of 
alumina, soda and lime, of variable composition), and 
augite (silicates of iron, lime, magnesia, and a little 
alumina). In some of the lavas either or both of these 
may be present in amounts equal to that of the !eucite. 
Other minerals occur as rock constituents in these 
lavas, such as olivine, nephelite, sodalite, magnetite, 
and apatite, but usually only in very minor amounts, so 
that, in general, they would not affect the percentage 
or the practical extraction of potash. 

The leucitic rocks of which these minerals are the 
constituents must be described very succinctly. They 
may be broadly divided into three main groups, called 
respectively leucite trachytes, leucite tephrites, and 
leucitites. 


LEUCITE TRACHYTES 


The leucite trachytes are light gray and generally 
quite compact. They are composed essentially of sodic 
orthoclase and leucite, the former in some cases more 
abundant than the latter, with very subordinate 
amounts of soda-lime feldspar, augite, and other min- 
erals. In these rocks the leucite crystals frequently at- 
tain large dimensions, while, in general, the orthoclase 
exists for the most part in microscopic size. As a class 
they are the richest in potash, averaging about 9.68 
per cent K.O, and some of them showing percentages of 
10.40, 10.47, 10.49 and 10.63. 


LEUCITE TEPHRITES 


The leucite tephrites are dark gray to nearly black, 
and are usually compact. They are composed essen- 
tially of leucite, augite and soda-lime feldspar, with 
very small amounts of other minerals. Few of them 
show leucites visible to the naked eye, and then the 
crystals are small. As a usual thing leucite and augite 
each make up about 30 per cent of the rock, with the 
feldspar in somewhat less amount. Their potash con- 
tent varies from about 7.50 to over 8 per cent, and they 
are much higher in lime, iron and soda, and lower in 
silica, than the preceding type. 


LEUCITITES 


The leucitites are dense, black, basaltic rocks, which 
scarcely ever show visible crystals of any sort. They 
are composed essentially only of leucite and augite, 
which constitute about 80 per cent or more, with very 
small amounts of other minerals. Their potash con- 
tent is about that of the leucite tephrites, though 
slightly lower as a rule, and otherwise in chemical 
composition they much resemble these, but minera- 
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logically and chemically the two types tend to grade into 
each other. 

The average potash content of the Italian leucitic 
lavas, as shown by 27 complete chemical analyses made 
by me,“ embracing representatives of all the types, is 
8.72 per cent; while the average for all the lavas of 
these volcanoes, leucitic and non-leucitic, based on 44 
analyses, and taking into account the relative abund- 
ance of the various kinds,” is 8.31 per cent. No other 
region of igneous rocks of commensurate, or even far 
greater, size is known that is so high in potash. 

These leucitic lavas form flows that vary greatly in 
dimensions; up to 20 or more kilometers long and sev- 
eral kilometers broad, where not covered by tuffs, and 
as thick as 10 or more meters. In a general way it may 
be said that their exposed portions are from 1 to 5 
kilometers in length, by about one or less in breadth, 
and with an average thickness of from 4 to 5 meters. 
They frequently show prismatic or platy parting, which 
facilitates extraction. Many of the flows are exten- 
sively quarried for paving blocks, which are commonly 
used in this part of Italy. 

In addition to the lavas which carry leucite there 
are others at some of the volcanoes that are free from 
leucite, but contain large amounts of orthoclase or 
other feldspars. These are trachytes, andesites and 
basalts. The potash content of the trachytes (ortho- 
clase lavas) varies from about 7.50 to over 9 per cent. 
The few andesites and basalts contain little potash. 
There are also very extensive beds of more or less inco- 
herent tuffs, derived from the loose ashes and scorias 
thrown out by the volcanoes. While some of these are 
not leucitic, many of the them are quite rich in this 
mineral and contain very considerable percentages of 
potash. 


METHODS OF CUBATURE 


The method adopted by me for calculating the vol- 
umes of the volcanic masses was as follows: As they 
all have an approximately circular plan, with sides 
that slope up (more or less regularly) to a circular 
summit, the form was assumed to be that of a frustum 
of acone. The irregularities of the sides, due to ero- 
sion or the presence of small, flank eruptions, were dis- 
regarded as of negligible magnitude for the rough cal- 
culations involved, and they tend more or less to balance 
each other. No correction was made for the natural 
concavity of the sides of a volcanic cone, as the error 
involved is small and is compensated by the lava flows 
that extend beyond the assumed base. 

At the topographically highly irregular Bolsena and 
Bracciano volcanoes, the base selected was the sedi- 
mentary platform on which the volcanic mass rests; 
while at the more regular Vico, Alban Hills, Rocca Mon- 
fina and Vesuvius volcanoes it was assumed to be the 
lower border of the main cone, where it merges into 
the nearly horizontal lava flows and sheets of tuff that 
extend around it. This base would be somewhat above 
the sedimentary platform, and so the estimated volumes 
for the lavas of these cones are rather too small. The 
assumed top circle of the frustum varies with the form 
of the voleano. At Bolsena, Vico and Bracciano it was 
assumed to be that of the rim surrounding the central 
lake or crater, an average height above the base being 


™"H. S. Washington, The Roman Comagmatic Region, p. 146 
“2H. S. Washington, The Roman Comagmatic Region, p. 174. 
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calculated for this, and the volume occupied by the 
central cavity being subtracted. At the Alban Hills, 
Rocca Monfina and Vesusvius, where, of the original 
early crater wall there remains only a semicircular 
ridge, the top is the approximately circular floor of the 
crater of the first eruptive period, inside the semicir- 
cular ridge. The volume of this ridge, together with 
that of the latest small, terminal cone (except at Rocca 
Monfina) is added to that of the main cone. 
The formula used was that for a frustum of a cone: 
V \Axrh (a? + ab + b*), 

where kh is the height from base to top, and a and b 
the radii of the base and top circles. 

V. Sabatini* adopted a different method for the 
cubature of the Alban Hills and Vico, though, as his 
object was the calculation of the total existing material 
ejected; his bases are more extensive than mine, espe- 
cially at the former volcano. The areas included by the 
successive 50-meter contour lines were measured with 
a planimeter, and the volumes of a series of annular 
cylinders were calculated, whose bases were these areas 
and whose heights were about the mean altitudes. 


THE VOLCANOES 


The Italian voleanoes’ that are characterized by 
leucitic lavas are seven in number, forming a row that 
extends from Orvieto at the northwest to Naples at the 
southeast (a distance of about 300 kilometers), paral- 
lel to and quite near the west coast of the Italian 
peninsula. Vesuvius alone is active, the others having 
been long extinct, and some of them have largely lost 
their original forms through erosion. 


BOLSENA VOLCANO 


The most northerly and the largest is that known as 
the Bolsena Volcano”, which lies just west of Orvieto 
and some 90 kilometers northwest of Rome. It is the 
earliest in geological age of the seven, and is considered 
by some to be the remains of one huge volcano, while 
others consider it to be a complex of four moderate 
sized cones. Into this question we need not go. The 
total area covered by its volcanic rocks is about 2289 
square kilometers.” 

In the center is an elliptical lake, Lake Bolsena, 305 
m. above sea level, with an area of about 115 square kilo- 
meters and a maximum depth of 146 meters. Sur- 
rounding this is a broad girdle of hills, made up of 
lavas and tuffs, with numerous, radiating erosion val- 
leys and lava flows, extending to the borders of the area. 
The slope, in general, is upward from the borders of 
the mass toward the hills encircling the lake (these 
having an average altitude of about 300 meters above 
its level). But the topography is distinctly irregular 


“V. Sabatini, Vulcano Laziale, p. 134; 

“It may be pertinent to mention that my knowledge of these 
volcanoes and their lavas is the result of studies in the fleld and 
in the laboratory extending over many years. 

“H. S. Washington, Italian Petrological Sketches, Jour. Geol.. 

¥. pp. 541-566, 1896; P. Moderni, Studio Geologico dei Vulcani 
Vulsini, Bolletino Comitato Geologico, 1904, 234 pp., with topo- 
graphic map 1:100,000. It is to be noted that references to only 
two or three of the most descriptive papers are given in the case 

f each voleano, as the literature is far too extensive for full 
citation here, 

“In this paper all measurements are given in the metric sys- 
tem, as this is the official system of Italy and all the maps on 
which the calculations are based are in accordance with it. It 
will be useful to note the following approximate equivalents: 


1 meter 

1 kilometer 

1 square kilometer 
1 cubic kilometer 
1 metric ton 


Vulecani Cimini, P. 269. 
t 


® square mile 
cubic mile 
Ib. = 1.1 short ton 
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and largely determined in details by the erosion of the 
various cones that compose the group. The diameter 
of the almost circular igneous area is about 40 kilo- 
meters, and the average altitude of the sedimentary 
base, though somewhat variable, may be taken as about 
230 meters above sea level. 

Apart from a few flows of non-leucitic rocks (ande- 
sites and trachytes), which cannot make up 10 per cent 
of the lavas, the rocks are highly leucitic lavas and 
their tuffs. Incidentally, it may be mentioned that the 
lavas of the Bolsena Volcano are more varied than 
those of almost any of the other volcanoes along the 
line. From the specimens collected by myself, and 
from the descriptions by others, though a complete 
study has not yet been made, it would appear that, of 
the lavas, leucite tephrites are somewhat the most 
abundant, leucite trachytes almost as much so, and leu- 
citites in less amount. It would also appear that leu- 
cite trachytes predominate in the northwestern sector 
of the area, leucite tephrites northeast and southwest 
of the lake, and leucitites to the southeast. 

So far as I am aware, no attempt has been made to 
calculate the volume of the Bolsena Volcano or of its 
lava flows—a problem which, indeed, can only be solved 
in a very rough way, because of the irregular topog- 
raphy. The result will, at least, give the order of mag- 
nitude and a rough approximation of the volumes in- 
volved. From the data furnished by the excellent 
Italian topographic maps, some of which have been 
given above, we obtain a total volume for the present 
voleanic mass of 178.9 cubic kilometers. Deducting from 
this the volume occupied by the lake and its basin, 
46.2 cubic kilometers, there remains a volume of about 
133 cubic kilometers of igneous rocks (lavas and tuffs) 
now existing above the sedimentary platform of the 
volcano. It is difficult to estimate the relative amounts 
of lavas and tuffs, but from my observations in the 
field it would seem to be reasonable to consider that the 
lavas form one-tenth of the mass. Of these lavas we 
may very liberally allow one-tenth for those which are 
non-leucitic. We thus obtain a final result of about 12 
cubic kilometers of leucitic lavas, an estimate that may 
be considered to be conservative. Assuming that the 
average specific gravity of the rocks is 2.8, and that the 
potash content is about 8 per cent, this being based on 
a number of good analyses and study of my specimens, 
we arrive at a final total of 2,688,000,000 metric tons 
of potash (K,O) contained in the leucitic lavas of the 
Bolsena Volcano. 

VICO VOLCANO 


This volcano” lies a few kilometers to the southeast 
of the Bolsena Volcano, 65 kilometers northwest of 
Rome, the city of Viterbo being at its north foot. It 
is one of a pair of volcanoes, but as the other, Monte 
Ciminé, has poured out no leucitic lavas, this will not 
be considered here. 

The Vico Volcano forms a quite regular cone, much 
better preserved and simpler than Bolsena. The cone 
proper has a circular base, at an altitude (average) of 
about 330 meters above sea level, and with an area of 
about 350 square kilometers, though extensive, thin 
beds of tuff extend beyond this. In the center is a 
nearly circular crater pit, about 9 kilometers in diam- 


“H. S. Washington, Italian Petrological Sketches, Jour. Geol., 
IV, p. 826, 1896; V. Sabatini, Vulcani Cimini, Mem. Carta Geol. 
Ital., XV, 1912. Geological map, 1 :75,000. 
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eter and 275 meters deep. The ridge surrounding the 
crater is rather sharp and has an average height above 
the base of about 450 meters. On the crater floor is a 
small, solid cone, Monte Venere, which is 320 meters 
high, near the foot of which is a small, shallow lake. 

The lavas of Vico are much more uniform than those 
of Bolsena. There is a small proportion, less than 10 
per cent, of trachytic rocks which, though they contain 
orthoclase instead of leucite, carry about 9 per cent of 
potash. Of the other lavas the greater part are leucite 
trachytes (often with abundant and large leucite crys- 
tals), and less leucite tephrites, while leucitites seem 
to be absent. In potash content the lavas range from 
10.47 to 7.47 per cent, with an average of about 9.25. 

Because of the fair state of preservation of the 
originally quite regular cone, the calculation of the 
volume of this volcano is simpler and susceptible of 
more accuracy than that of Bolsena. It has already 
been carried out by Sabatini, whose results will be 
given presently. Using the data given above, we ob- 
tain a total volume for the cone above the sedimentary 
platform of 83.4 cubic kilometers, to which is to be 
added 0.6 for the mass of Monte Venere, making a total 
of 84. From this is to be subtracted the volume of the 
crater, about 3.5 cubic kilometers, leaving a final volume 
of voleanic rock of 80.5 cubic kilometers. Assuming, 
as before, that the lava-flows form about one-tenth of 
the mass, the average specific gravity as 2.8 and the 
average potash as 9 per cent, we get a total potash con- 
tent of 1,668,600,000 metric tons. 

Using a somewhat different method, Sabatini” ob- 
tains a total volume of igneous materi&l above the sedi- 
mentary base of 96.3 for both Monte Vico and Monte 
Cimino. Of these combined masses, according to his 
figures, Monte Vico makes up 84 per cent, so that his 
estimate for the Vico Volcano alone would be 80.6 cubic 
kilometers, a figure in very good agreement with that 
obtained by me independently, 80.5, using a different 
method. 


BRACCIANO VOLCANO 


This voleanic area” lies south of the preceding one, 
and about 25 kilometers northwest of Rome. The ig- 
neous rocks cover an area of about 1300 square kilo- 
meters, and the topography in its general features 
resembles that of the Bolsena Volcano, but on a some- 
what smaller scale. There is a central lake, Lake Brac- 
ciano (area 57.5 square kilometers), the circle of hills 
about it being highest, 440 meters above the lake, on the 
northwest, and lowest on the south. It would appear 
that the mass is a complex of small cones, possibly para- 
sitic to a large central one; but erosion has so altered 
the original forms that decision is difficult. Thus, the 
topography of the area is very irregular, though in a 
general way the surface slopes upward toward the hills 
bordering the lake. 

The lavas of this volcano are predominantly leucite 
tephrites and leucitites, with very few leucite trachytes 
in the northwestern sector, and a few occurrences of 
non-leucitic trachytic rocks. Few good analyses of the 
lavas of this voleano have been made, but these indicate 
that they have an average potash content of about 9 


“VY. Sabatini, Vulcani Cimini, p. 262, 1912. 

“H. S. Washington, Italian Petrological Sketches, III, 
Geol., V. p. 34, 1897; P. Moderni, Le Bocche Eruttive dei Vulcani 
1896 
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per cent. 
per cent. 

Because of the highly irregular topography any satis- 
factory or approximately exact calculation of the volume 
of the igneous mass, and especially of that of the leucitic 
lavas, is very difficult. I have attempted it in a rough 
way, using the data of the Italian topographic maps, 
with the following results, which must be regarded as 
only a very rough approximation. The total volume of 
the volcano is about 48 cubic kilometers, from which is 
to be subtracted the volume of the lake basin (11 cubic 
kilometers), leaving for the volume of the igneous 
rocks 37 cubic kilometers. Assuming that the leucitic 
lavas constitute 10 per cent of this, with a specific 
gravity of 2.8, and 9 per cent of potash, they would 
contain 932,400,000 metric tons of K,O. 


One of the leucite trachytes contains 10.49 


ALBAN HILLS 


This volcano”, also called the Latian Volcano, lies 
about 13 kilometers southeast of Rome. It forms an 
isolated conical mass, with the original volcano form 
fairly well preserved. From a very extensive, very 
gently sloping base of tuffs, with some long lava flows, 
the cone proper (having an area at its base of about 345 
square kilometers), rises to a circular ridge, with ele- 
vations of from 550 to 940 meters above sea level. 
This incloses the old crater floor, about 10 kilometers in 
diameter and with an elevation that may be placed at 
about the 600-meter contour line, the sedimentary base 
being assumed to be at about 200 meters. In the center 
rises a small, terminal cone, with the remains of a 
crater.. Several small crater lakes, due to side erup- 
tions, are found on the flanks of the main cone. 

The lavas of this voleano are remarkably uniform, 
leucitites being overwhelmingly predominant, with very 
rare leucite tephrites. There are no leucite trachytes, 
or trachytic or andesitic rocks. Tuffs are abundant, 
but they, especially those that make up the cone proper, 
are mostly leucitic. Good analyses of these lavas are 
not numerous, but they indicate that the average potash 
content is somewhat over 8 per cent. 

The cubature of this voleano has been carried out by 
Sabatini, whose results will be given below. Using the 
data given above and others derived from study of the 
map, I obtained the volume for the main cone, above the 
200-meter contour line (which is approximately that of 
the encircling railroads or the lower limit of the area 
of leucitic tuffs given on Sabatini’s map), of 78.5 cubic 
kilometers. Adding to this the volumes of the small 
cone, 2 cubic kilometers, and that of the ridge, 2.5 cubic 
kilometers, we get a total volume of about 83 cubic 
kilometers. Assuming, as before, that the lavas con- 
stitute one-tenth of this, have an average specific grav- 
ity of 2.8, with an average potash content of 8 per cent, 
they would contain some 1,859,200,000 tons of K,O. 

Sabatini,” using the method outlined above, obtained 
results which, though differing somewhat from mine, 
are fairly concordant, considering the differences n 
method. His area at the altitude of 174 meters (the 
nearest taken by him to my base altitude of 200), is 
327 square kilometers, my figure, on the assumption 
that the base is circular, being 345. The volume of tie 
cone from this 174-meter base to the altitude of 68 





»V. Sabatini, Vulcani Laziale, Mem. Carta Geol. Ital., X, 1900. 
Geological mop. 1 :75,000. 
“VY. Sabatini, Vulcano Laziale, p. 134. 
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meters is 93 cubic kilometers, my result from the 200 
to the 600-meter levels being 78.5. 


HERNICAN VOLCANOES 


In the valley of the Sacco River, about 65 kilometers 
southeast of Rome (the country of the ancient Her- 
nici), are the remains of about eight small volcanic 
cones.” These are composed almost entirely of leucite 
tephrites and their tuffs, the lavas containing about 
8 per cent of potash. They might contain in all some- 
thing like 100,000,000 tons of potash; but the amount 
is so small and their distance from industrial centers 
is so great that they need not be considered in the 
present connection. 


ROCCA MONFINA VOLCANO 


This voleano™ lies about 50 kilometers north of 
Naples, between the Garigliano and Volturno Rivers. 
Its igneous rocks cover an area of about 225 square 
kilometers. In general structure this volcanic mass 
much resembles Vico, the Alban Hills and Vesuvius, 
though it is not quite as well preserved. There is a 
large main cone, surmounted by a semcircular ridge, 
which reaches on the west a height of 926 meters above 
the sea, the original ridge being worn down to a series 
of low hills on the east. The original circular crater 
floor, something like 400 meters above the base,” has a 
diameter of about 6 kilometers. From the center of 
this rises a small cone, Monte Santa Croce, of non- 
leucitic andesite. 

The lavas of this volcano are almost as varied in their 
characters as those of Bolsena. There are some flows 
of non-leucitic lavas (basalts, andesites, trachytes), but 
the leucitic lavas preponderate very greatly, and would 
seem to be rather more abundant relatively to the tuffs 
than in the other volcanoes. All three kinds are found, 
leucite tephrites being the most abundant, with leu- 
citites and leucite trachytes probably in the order 
named. The last are especially noteworthy, as are some 
of the tuffs, for the abundance of very large leucite 
crystals. There are but few satisfactory analyses of 
the lavas of this volcano, but a conservative estimate 
would place the average potash content at at least 9 per 
cent. One leucite trachyte contains 10.64 per cent, the 
highest figure for potash obtained in the Italian lavas. 

In the absence of adequate topographic data, the 
cubature of this voleano must be regarded as but 
roughly approximate. It is estimated that the cone, 
from the base to the crater floor, has a volume of about 
40.5 cubic kilometers, to which is to be added the vol- 
ume of the semicircular ridge, approximately 2.5, 
making a total of 43 cubic kilometers. Assuming that 
the lavas are at least one-tenth of this, and the non- 
leucitic flows” one-tenth of the lavas, there is left a 
volume of about 4 cubic kilometers of leucitic lava flows. 
With an average specific gravity of 2.8, and a potash 
content of 9 per cent, these would contain 1,008,000,000 

“W. Branco, I Vulcani degli Ernici, Neues Jahrbuch fiir Min- 

ilogie, 1877, 561. Gestegnent map, 1; 86,400; C. Viola, Osser- 


azioni ae che fatte nella Valle del Sacco, Boll. Com. Geol 
+ P. 


ap. 
‘Monte di Rocca Monbina, Boll. Com. Geol. Ital., 
P. Moderni, Note Cowen sul /. Y Vuicanico 


Monfina. Boll. Com. Geol. 1., 1887, 74. Geological 
1 yn rh epee Italian Peirological Sketches, 
“AS my ‘ante li the Italian topographic maps are not available 
‘ the time of writing, this altitude is not certain, but, from an- 
onthe the other volcanoes, is believed to be a conservative 


; tne mass of Monte Santa Croce is disregarded in the calcu- 
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tons of K,O, a figure which, by comparison with the 
analogous volcanoes of Vico and the Alban Hills, I 
consider to be much below the true one. 

VESUVIUS 

This, the only active volcano of the series,” lying some 
10 kilometers east of Naples, is so well known that it 
calls for little description. Leaving out of account the 
extensive beds of tuff that cover the surrounding Cam- 
pagna, the area of the base” of the cone is about 80 
square kilometers, the average altitude of the boundary 
being about 150 meters above the sea. The cone slopes 
quite regularly up to the Pedimentina, a circular plateau 
at an altitude of 600 to 800 meters. This is bounded 
on the north by the narrow semicircular ridge of Monte 
Somma, which rises to a maximum height of 1132 
meters above sea level. Near the center of the Pedi-, 
mentina is the modern cone, about 2 kilometers across 
at its base and 400 meters high. The present crater at 
the summit of this cone is about 1000 meters in diam- 
eter and 320 meters deep. 

On the whole, the lavas of Vesuvius are very uniform 
and are all leucitic. With the exception of some of the 
flows of Somma and a few early beds of pumice, they 
may be referred to the leucite tephrites with scarcely 
an exception. Judging from observations on the inner 
walls of Somma and of the active crater, lava-flows and 
dikes are quite abundant as compared with the tuffs 
and ashes. The average potash content of the Vesu- 
vius lavas is between 7.50 and 8.00 per cent. 

Well known and much studied as is Vesuvius, it is 
rather remarkable that no attempt appears in its liter- 
ature to calculate its volume. Using the data given 
above, supplemented by study of the topographic map, 
it is estimated that the main cone, from the base of 
150 meters to the Pedimentina, has a volume of 20 
cubic kilometers. To this must be added the volume 
of the Somma ridge above the Atrio level, 0.5, and that 
of the modern cone, 0.7 cubic kilometers, making in all 
a total of at least 21 cubic kilometers. Considering the 
relative abundance of the lava flows and dikes, and 
the fact that most of the ashes and scorias are high in 
potash, it would seem reasonable to assume that the 
lavas make up about one-seventh of the mass. On this 
basis, and with an average specific gravity of 2.8, and 
potash content of 7.5 per cent, we obtain 8,400,000,000 
tons of leucitic lava, containing 630,000,000 tons of 
potash. 

Immediately west of Naples is a volcanic district, the 
Phlegrean Fields, which covers about 150 square kilo- 
meters, and in which are found about twenty-six small 
cones. These are mostly of non-leucitic tuffs, with 
some lava flows, all of them non-leucitic orthoclase 
trachytes. They average about 8 per cent in potash 
content. 


RECAPITULATION 


For convenience the various data set forth in the pre- 
coding pages are here tabulated: 


*J. Phillips, onyie Gubere, 1869, 355 pp.; J. L. Lobley, Mount 
Vesuvius, London, ag 0 pp. (both are popular oat stions) ; 
H. J. Johnston-Lavis, The Geller of Monte Somma and esuvius, 
Quart. Jour. Geol. Soc. Lond. XL, p. 35, 1884; A. Lacrotx, 
it. tion du Le ny (April, 1906), Paris, ‘1907, 169 PP. ; 
graphic Map, Scale 75,000, Instituto Geo co Militare, ARs. 

rhe boundary or this ‘is approximately e highway that en- 
circles Ping — ~~ Eas through Pollena, Somma, Ottaiano, 
Avini, ase, and the railroad just above Torre del 
Greco and By Porticl 





70 METALLURGICAL AND CHEMICAL ENGINEERING 


Sommary or Data as TO Potase wy Levcrtic Lavas or Irauian Voicanozs 
Area | Alt. | Average Total Leucitic Amount of 
of of Height Volumet Lavas Per Potash 
Volcano Base Base*} Main V oleano Metric Cent Metric 
Km? | Met | Conet Km Tons KO Tons 
Bobena 2289 | 230 350 133 33, 600,000,000 8 | 2, 688 ,000 , 00 
Vico 350} 330 | 450 80.5 | 18,540,000,00G 9 | 1,668,600,000 
Bracciano 1300; 220 200 37 10,360,000 00) 9 932 , 400 ,000 
Alban Hills 345 | 200 400 83 | 23,240,000, 004, 8 1,859, 200 ,000 
Rocca Monfinal 225 | 200 400 43 | 11,200,000,00 9 1,008 ,000 ,000 
Vesuvius 80; 150 | 550 21 | 8,400,000,000, 7.5 630 ,000 ,000 
— —— — -_ | = — a 
Total 105 ,340 ,000 ,00C; 3, 786, 200 ,000 
| 
*Above sea-level. ftAbove bage. {Corrected for crater, etc. 


In considering these figures it must be borne in mind 
that in nearly, if not quite, all respects they are thought 
to be under, rather than over, estimates. This, on the 
following grounds. The dimensions and volumes of the 
calculated volcanic masses are those of the main cones, 
and, except in the cases of Bolsena and Bracciano, dis- 
regard portions of flows extending beyond the limits 
of the bases selected. The assigned altitude of the 
base above sea-level has been liberally high, and the 
average height of the cone above it is regarded as, in 
general, rather under than above the truth. The choice 
of figures for. specific gravity and potash percentage 
have also been moderate. It is thought that the only 
factor that may be possibly too high is the assumption 
that the lavas constitute one-tenth of the volcanic mass. 
This, however, is based on rather extensive observa- 
tions in the field, as well as on consideration of the fact 
that in the mass of the main cone, which alone has been 
considered in the preceding calculations, the relative 
amount of lava to tuffs and scoria is always very much 
greater than in the outlying or surficial portions of the 
volcano. This is well seen in the walls of Somma, the 
crater of Vesuvius, the walls of Val del Bove at Etna, 
in the crater of this volcano, and elsewhere. Even if 
somewhat high, it is to a certain extent compensated 
by the disregarding of the tuffs and scorias in the cal- 
culations, though many of these contain large percent- 
ages of potash. It would, therefore, be reasonable to 
suppose that the row of Italian volcanoes contains at 
least some 10,000,000,000 tons of potash (K,O). It may 
be of interest to remark that the average annual con- 
sumption of potash in the United States for the ten 
years from 1905 to 1914 was almost exactly 200,000 
short tons,” so that these volcanoes represent, “on 
paper,” a 50,000 years’ supply. 


PRACTICAL CONSIDERATIONS 


As was stated at the beginning of this paper, pos- 
sible methods for the extraction of the potash from 
these rocks fall outside of the scope of this study and so 
will not be discussed here. It may be well, however, to 
point out very briefly some of the local features that 
may have a practical bearing. 

All the volcanoes lie close to main, and in some cases 
also to subsidiary, railroad lines now in operation, and 
all, with the exception of Bolsena, near or not very far, 
from, large cities, either Rome or Naples. 

As to power, although Italy is lacking in true coal, 
yet there is a very considerable amount of water power. 
Some of this has been utilized in late years in Lom- 
bardy and Piedmont, and there must be a noteworthy 


“See H. S. Gale, U. S. Geol. Surv., Min. Res., 1916, Pt. II, p. 76, 
1917 
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supply available in the streams that flow down the west 
slopes of the Appennines, though, not being a hydraulic 
engineer, I am not competent to discuss the subject. 
It may be mentioned that Moderni” calls attention to 
the fact that, at the Bolsena Volcano the Paglia River, 
which flows around its northern border, can furnish up 
to 260 hp., while the Marta, that drains the lake at the 
southeast, would yield up to 753 hp. 

Although these volcanoes are surrounded by towns 
and villages, yet the main slopes of most of them, ex- 
cept the Alban Hills, are for the most part neither wel! 
populated nor highly cultivated. This is especially true 
of the Bolsena, Vico, Bracciano and Rocca Monfina 
volcanoes. At present there are very numerous, one 
might well say almost innumerable, lava-flows, varying 
in dimensions from 2 to 10 or more meters thick and 
up to 20 or 30 kilometers long, that are readily work- 
able. Indeed, according to Moderni (page 10 of the 
paper just .cited), leucite and leucitic lavas were ex- 
tracted from the Alban Hills “for industrial purposes” 
(i. e., not for paving, but presumably for fertilizer 
uses) to the total amount of 22,300 tons in the years 
from 1903 to 1909, inclusive. Many quarries have been 
opened at several of the volcanoes, notably Bolsena, 
Alban Hills and Vesuvius, for the extraction of paving 
stones and their refuse, as pointed out by Moderni, 
would serve as a source of immediate supply of con- 
siderable magnitude. 

In this connection it may be of interest to note that, 
according to Moderni, German industrial societies had 
in recent years, before the war, been active in re- 
searches in the Italian leucitic lavas for the manufac- 
ture of “chemical products.” 




































COMPARISON WITH OTHER REGIONS 






Although occurrences of leucitic lavas are scattered 
rather sporadically over the earth’s surface, they are 
actually very rare rocks, and no other region is as yet 
known that is so extensive or so rich in them as that 
of the Italian volcanoes. 

The occurrence that first calls for consideration is 
the very frequently mentioned district of the Leucite 
Hills, in Wyoming.” 

A few other localities where leucitic rocks occur in 
the United States are known, as in Montana, the Yel- 
lowstone Park, Arkansas and New Jersey, but these 
can be of no commercial importance. The lavas of the 
Leucite Hills are highly potassic, averaging 10 per cent, 
and in this respect they slightly surpass those of the 
Italian voleanoes, whose average is nearly 9 per cent. 
As regards area, volume and amount of potash present, 
however, they are relatively insignificant. As calcu- 
lated by Schultz and Cross (p. 35), the total tonnage of 
the leucitic rocks, including at some of the stocks the 
rock masses down to a depth of 3000 feet," is 1,973,496,- 
177 short tons, or about 1,794,100,000 metric tons of 
rock, containing 179,410,000 metric tons of potash. This 
is about one-fiftieth of the estimate of the potash con- 
tained in the Italian lavas, which we have reason to 
believe to be below the truth. In the one case it is a 
matter of acres, of area and feet of height, in the other 





































»P. Moderni, L’Industria Chimica, etc., I, p. 23, 1914. 

“For a description of this as a source of potash see Schultz «n 
Cross, Potash Searing Rocks of the Leucite Hills, U. S. Geol 
Surv., Bulletin 512, 1912. A full bibliography is given. 

“Disregarding these, the lavas above the surface amount t¢ 
about 1,627,819,000 short tons. 
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square kilometers of area and tens of meters of height 
of lava-flows. 

Another silicate source of supply of potash in the 
United States (though not an igneous rock), is that 
of the beds of glauconite or greensand marl, of Upper 
Cretaceous and Eocene age, that extend in a narrow 
belt from near Sandy Hook, N. J., to beyond, Richmond, 
Va.” Clauconite is essentially a hydrous silicate of iron 
and potassium. The portions of the deposits that lie 
in New Jersey are the richest in potash, and a content 
of 6 per cent in the air-dry material would be a fair 
estimate for them. In New Jersey the belt is 160 kilo- 
meters long, with an average width of 16 kilometers. 
Assuming an average thickness of 6 meters (about 
20 feet) for the glauconite beds, and the above percent- 
age of potash, these New Jersey deposits would contain 
about 2,034,000,000 metric tons of potash, or about one- 
quarter or one-fifth of that contained in the Italian vol- 
canoes. It would therefore appear that these glauco- 
nite beds of the Eastern States rank next to the Italian 
voleanoes in total amount of potash. The ease of ex- 
traction of the raw material and their proximity to 
facilities for treatment and transportation would seem 
to promise them to be of great value. 





=See Lewis and Kiimmel, Geol. Sur. of N. J., Bull. 14, p. 135. 
1915: G. H. Ashley, U. S. Geol. Sur., Bull. 660-B, p. 27, 1917. 
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Among other localities where leucitic lavas occur in 
considerable amount may be mentioned the islands of 
Java, Celebes and Baween in the East Indies, New South 
Wales, the Eifel and Baden in Germany, Bohemia, 
Kamerun and East Africa and the Antarctic. But none 
of these, with the possible exception of the East Indies 
lavas, would seem to be sufficiently abundant or with a 
high enough average potash content to give promise of 
a commercial source of supply. 


SUMMARY 


Attention is called, as a future possible source of pot- 
ash, to the leucitic lavas of seven volcanoes along the 
west coast of Italy, from Bolsena to Vesuvius. The 
rock types are characterized and the several volcanoes 
described very succinctly. The volumes of the vol- 
canoes, the tonnage of the lavas, the percentage of 
potash and the total (minimum) amount of potash at 
each, are calculated. It is shown that the leucitic lavas 
of these volcanoes, with an average potash content of 
about 9 per cent, contain at least 8,786,200,000 metric 
tons of K.O, making them the greatest accumulation of 
highly potash-rich silicate rocks known. Methods of ex- 
traction of the potash are not discussed. 

Geophysical Laboratory, 


Carnegie Institution of Washington, 
Washington, D. C. 








The Effect of Addition Agents in Flotation—II 


BY M. H. THORNBERRY AND H. T. MANN 





tion agents in flotation, the results obtained by 

the addition of various hydroxides are shown 
graphically in Charts 4, 5 and 6. The numerals on 
the charts are the numbers of the various experiments, 
three being made without any additions and four with 
each of the different agents. Those without addition 
agents are numbered 1, 2, 3 and 0, the last showing 
the average results of the first three. The numbers 
of experiments with addition agents are given jn the 
following paragraphs, four to each experiment, and indi- 
cate results obtained respectively with 5, 15, 25 and 
50 ce. of each agent. 

To save repetition in the discussion of the results 
we shall refer in this article to Cleveland Cliffs Iron 
Company’s flotation oil No. 1 as “oil No. 1,” and to Gen- 
eral Naval Stores flotation oil No. 17 as “oil No. 17.” 

The reader should also bear in mind that when state- 
ments are made that a certain reagent raised or lowered 
the grade of concentrate or extraction those results are 
compared with the results obtained when oil was used 
without any reagent. 


HYDROXIDES 
(NH,)OH. Nos. 4 to 7 


Ammonium hydroxides, when used with both oil No. 
\7 and eresylic acid, produced very similar results. The 
relative extraction was lowered about 7 per cent, while 
the grade of concentrate produced was only about 3 per 


. S in the preceding discussion’ of the effect of addi- 


‘This journal, Dec. 15, 1917, p. 709. 


cent low. With oil No. 1 both the extraction and grade 
of concentrate were lowered about 12 per cent. 
NaOH. Nos. 8 to 1l 
When sodium hydroxide was used the results were 
so nearly like those of ammonium hydroxide that fur- 
ther discussion is unnecessary. 
KOH. Nos. 12 to 15 
Potassium hydroxide, when used with oils No. 1 and 
No. 17, lowered the extraction about 4 per cent, while 
the grade of concentrate produced was lowered about 
6 per cent. Observations and results indicate that there 
is a possible relation between the flocculating effect of 
this salt and its effect on flotation results. However, it 
will take many more determinations to demonstrate the 
correctness or fallacy of this apparent relation. When 
this salt was used with cresylic acid the results checked 
more closely. The average extractions were lowered 
about 5 per cent, while the average grade of the con- 
centrates was raised 2 per cent. 


Ba(OH).. Nos. 16 to 19 
With oil No. 1 barium hydroxide lowered the extrac- 
tion about 15 per cent, and also lowered the grade of 
concentrate about 10 per cent. With oil No. 17 the 
extraction was lowered 7 per cent, while the grade of 
concentrate was lowered 4 per cent. With cresylic acid 
the extraction and grade of concentrate were lowered 9 
per cent. 
Ca(OH),. Nos. 20 to 23 
Calcium hydroxide, when used with oil No. 1, gave 
extractions which varied from 2 per cent high to 5 per 
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CHART 4—EFFECT OF HYDROXIDES ON FLOTATION OF 


GALENA WITH OIL NO. 1 


cent low, while the lead tenor of the concentrate varied 
from 2 per cent low to 22 per cent low. With oil No. 17 
the extraction varied from 4 per cent low to 10 per cent 
low, and the grade of concentrate varied from 2 per 
cent to 22 per cent low. With cresylic acid the extrac- 
tion varied from 3 per cent high to about 8 per cent low, 
and the grade of concentrate varied from 2 per cent high 
to 6 per cent low. 

Calcium hydroxide is practically the only hydroxide 
which exerted a pronounced effect on the character of 
the froth formed. With oil No. 1, 5 ce. of this salt 
gave a very wet froth composed of very small bubbles, 
which formed slowly and broke down very quickly. 
With 15 cc. the froth was wet, and composed of smail 
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With 25 cc. the 
froth was dry, and composed of large bubbles which 
formed quickly. With 50 cc. the froth was very dry, 
and composed of extremely large bubbles. This froth 
formed quickly and seemed to carry large quantities of 
gangue, and broke with difficulty. The froths with oil 
No. 17 were similar to those formed when oil No. 1 
was used. With cresylic acid, 5 cc. of calcium hydroxide 
gave a wet froth composed of small bubbles which broke 
very quickly. The froth with 15 cc. was dry. When 25 cc. 
was used no froth was obtained when the usual quan- 
tity of oil—0.5 lb. per ton—was added. To complete 
the experiment another portion of oil equivalent to 


bubbles which broke down slowly. 


0.250 lb. per ton was added. This extra addition of 
oil produced a froth composed of large bubbles which 
broke very quickly. With 50 cc. of this salt it was 
necessary to double the amount of oil before the tests 
could be completed. The froth formed when 1 lb. per 
ton of oil was added was extremely dry and composed 
of very.large bubbles. 

The relation between the flocculating effect of this 
salt and its effect on flotation deserves more work 
than we can devote to it at the present time. 

The character of all froths formed was compared to 
the froths formed by the oil when no addition agent 
was present. 

Mg(OH),. Nos. 24 to 27 

Magnesium hydroxide, when used with any one of 
the three oils, lowered the extraction about 10 per cent, 
and had very little effect on the grades of concentrates 
produced. This salt modified the froths formed to such 
a little extent that no further discussion is necessary. 


SUMMARY OF EFFECT OF HYDROXIDES 


The limited number of hydroxides tested, when con- 
sidered as a group, produce results which are very simi- 
lar to the results obtained when sulphates are present. 
The relative extraction is practically the same, but the 
grade of concentrates produced is slightly lower than 
when sulphates are present. 
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CHART 5—EFFECT OF HYDROXIDES ON FLOTATION OF CHART 6—EFFECT OF HYDROXIDES ON FLOTATION OF 


GALENA WITH OIL NO. 17 


GALENA WITH CRESYLIC ACID 


Percent Fxtraction 
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CHART 7—-EFFECT OF NITRATES ON FLOTATION OF GALENA WITH OIL NO. 1 


NITRATES 


The results of these experiments are set forth in 
Charts 7,8 and 9. Attention is here directed to the first 
three paragraphs of this article for an explanation of 
the significance of the numbers and their interpreta- 
tion, 

Nitric acid and many of the commoner nitrates when 
used in flotation tend to produce such an abundance of 
froth that it was found impractical to add the total 
amount of oil—0.5 lb. per ton—at the beginning of the 
test. When the total amount of oil was added at one 
time the entire amount of froth produced was evolved 
so quickly that an excessive overflow carrying large 
quantities of gangue was obtained, thereby necessitat- 
ing the discarding of the test. To overcome this dif- 
ficulty, the method of handling the nitrates was modi- 
fied in the following manner: The desired quantity of 
the reagent having been added to the charge, oil was 


added at intervals in quantities equivalent to 0.125 
Ib. per ton. After each addition of oil the violent froth- 
ing was allowed to subside before another portion of oil 
was added. This procedure was continued until the 
total amount of oil—0.5 Ib. per ton—had been added 
and the test was then completed, as described in the 
method for sulphates. 


This tendency of quickly producing a very copious 
froth was so pronounced with nitric acid that it was 
found impossible to complete an experiment in which 
acid had been used. After twelve of fifteen trials with 
the acid, its use was abandoned. 


The character and quantity of froth obtained when 
the nitrates were used varied widely. Small quantities 
of one reagent produced a froth composed of large 
bubbles, while larger quantities of the same reagent 
produced a froth of small bubbles. This condition was 
reversed with some of the other reagents. Repeated 
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tests, however, with the same addition agent under uni- 
form operating conditions maintained in this work, 
always gave a froth having the same characteristics as 
mentioned above. 

Many of the tests were completed in from 25 to 30 
minutes, but were continued the full 40 minutes in 
order to keep operating conditions as uniform as pos- 
sible. 


ALKALI METAL NITRATES 


NaNO.. Nos. 4 to 7. 

Sodium nitrate had practically no effect on the ex- 
traction when used with oils No. 1 and No. 17, but when 
used with cresylic acid the extraction is noticeably low- 
ered. The effect on the grade of concentrate produced 
was just the opposite. The grade of concentrate with 
oil No. 1 was lowered about 16 per cent; with oil No. 17 
it was lowered about 8 per cent, while with cresylic 
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acid the concentrate was of about the same grade as 
that produced when no reagent was present. 

With oils No. 1 and No. 17 this salt gave a slow form- 
ing froth, which was composed of small, wet bubbles, 
which broke up slowly. With cresylic acid, sodium ni- 
trate gave a dry, ephemeral froth, and the maximum 
extraction was obtained in 25 minutes. 

KNO,. Nos. 8 to 11. 

Potassium nitrate, when used with oil No. 1 and 
cresylic acid, lowered the extraction more than the cor- 
responding sodium salt. With oil No. 17 it had prac- 
tically no effect on the extraction. The lead tenor of 
the concentrate varied with the oil used, being slightly 
higher with cresylic acid and about 14 per cent lower 
with oils No. 1 and No. 17. 

With oils No. 1 and No. 17 the addition of 5 cc. of 
potassium nitrate solution produced a froth consisting 
of large, wet bubbles. When larger quantities were 

used the froth con- 
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sisted of small, wet 
bubbles. With cresy- 
lic acid the froth 
formed slowly and 
om | consisted of large, dry 





5 “ be | bubbles, which broke 
quickly. 
(NH,) NO,. 
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Ammonium nitrate 
lowered the extrac 
tion slightly when 
used with oils No. 1 
and No. 17, and con- 





siderably when used 
with cresylic acid. It 
had practically no ef- 
fect on the grade of 
concentrate produced 
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12 per cent. 

This reagent, when 
used with oils No. 1 
and No. 17, gave a 
very wet froth, com- 
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posed of small bub- 
bles which broke 
quickly. With cresylic 
acid the froth was not 
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so wet, and the con- 
centration was com- 
pleted in 25 to 30 
minutes. 
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Nos. 16 to 19 


Lithium nitrate had 





little or no effect on 
the extraction. The 
lead content of the 
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CHART 8—EFFECT OF NITRATES ON FLOTATION OF GALENA WITH OIL NO. 17 
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tration was completed in about 25 minutes. 


The alkali metal nitrates tested gave very similar 
results, the general tendency being to lower slightly 
The effect on the grade of concentrate 


the extraction. 


produced seemed to depend more on the oil used than 
on any particular nitrate of this class, or on the quan- 


tity of the nitrate used. 


When used with oils No. 1 and No. 17, which pro- 
duce a high-grade concentrate without any reagent, 
the alkali metal nitrates lowered the grade of concen- 
trate very noticeably, but when used with cresylic acid, 
which has a tendency toward making a low-grade prod- 
uct, these nitrates have practically no effect on the 


concentrate produced. 


ar 


ALKALINE EARTH NITRATES 


Ba(NO,).,. 


Nos. 20 to 23 

Barium nitrate lowered the extraction about 4 per 
cent, regardless of the oil used. The effect of the grade 
of concentrate produced varied with the oil. 





12 per cent lower with oil No. 17, and 3 per cent higher 
with cresylic acid. 

The froth formed when this salt was used varied 
Oil No. 1 gave a wet froth, composed 
of medium-sized bubbles; oil No. 17 gave a froth simi- 
lar to oil No. 1, except that the bubbles were much 
Cresylic acid gave a dry, ephemeral froth, 
composed of medium-sized bubbles, and the concen- 


Oil No. 1 
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lowered the lead tenor of the concentrate 18 per cent; 
oil No. 17 lowered the grade of the concentrate about 
10 per cent; while with cresylic acid the concentrate 
was of practically the same grade as the one produced 
when no reagent was used. 

The froths formed varied widely with this salt. With 
small quantities of barium nitrate, oil No. 1 gave a 
wet froth composed of medium-sized bubbles, which 
broke slowly, while larger quantities of this reagent 
gave a dry froth composed of large bubbles. With oil 
No. 17 the froth was very wet and had a long life. 
Cresylic acid produced a wet ephemeral froth, con- 
sisting of large bubbles, and the concentration was 
completed in 30 min. 

Ca(NO,),.4H,O. Nos. 24 to 27 

Calcium nitrate, when used with oils No: 1 and No. 
17, had practically no effect on the extraction; but 
when used with cresylic acid the extraction was low- 
ered about 7 per cent. The effect of this salt, when 
used with cresylic acid, on the grade of concentrate 
produced is practically nil, but when used with oils No. 
1 and No. 17 the concentrate is lowered about 12 per 
cent. 

The froths formed when using this reagent with oils 
No. 1 and No. 17 was composed of small, wet bubbles, 
which broke readily. With cresylic acid the froth va- 
ried from small, wet bubbles when smali quantities of 
the reagent were used, to a dry, stiff froth with the 
larger quantities. 





Sr(NO,),.4H,0. 
Nos. 28 to 31 
The effect of strontium nitrate 
on both the extractions and grade 
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of concentrates produced was very 
similar to those of calcium ni- 
trate, regardless of the oils used. 
le The froths which formed were 
likewise very similar to those of 
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the corresponding calcium salt, 
| with the exception that they con- 
tained more water. 





Mg(NO,),.6H,0O. 
Nos. 32 to 35 








| Magnesium nitrate is very sim- 
ilar in all its effects to the corre- 
sponding calcium salt. 

When the alkaline earth ni- 
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trates are considered as a group, 
the results obtained correspond 
so closely with those obtained 
with the alkali metal nitrates that 
further discussion is unnecessary. 





METALLIC NITRATES 


Mn(NO,),.6H,O. 
Nos. 36 to 39 
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| 1 Manganese nitrate lowered the 
} extraction about 3 per cent, re- 
gardless of the oil used. The 























grade of concentrate was lowered 
about 16 per cent with oil No. 1, 
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CHART 9—EFFECT OF NITRATES ON FLOTATION OF GALENA WITH CRESYLIC ACID 
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and about 4 per cent with oil 
No. 17, but with cresylic acid the 
concentrate was raised about 8 
per cent. 
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The froth formed varied with the oil used. Oil No. 1 
gave a wet froth, consisting of small bubbles; oil No. 17 
gave a wet, ephemeral froth made up of medium-sized 
bubbles, and cresylic acid gave a dry, ephemeral froth 
composed of large bubbles. 


Ni(NO,),.6H,O. Nos. 40 to 43 


Nickel nitrate had practically no effect on the ex- 
traction when used with any one of the three oils. The 
grade of concentrate varied with the oil. When oil 
No. 1 was used the concentrate was lowered about 16 
per cent. With oil No. 17 the concentrate was low- 
ered about 14 per cent. The concentrate formed when 
cresylic acid was used was of about the same grade 
as that obtained when no reagent was present. 

Oils No. 1 and No. 17, when used with 5 cc. of this 
salt, produced an ephemeral froth composed of very 
small bubbles. When larger quantities of the reagent 
were added, these oils produced a froth composed of 
very large bubbles, which had an exceptionally long 
life. Cresylic acid gave a dry, ephemeral froth com- 
posed of large bubbles. 


CO(NO,),.6H,O. Nos. 44 to 47 


With cobalt nitrate and oil No. 1 the extraction was ” 


lowered about 13 per cent. The effect of this salt is 
so nearly like the effect of nickel nitrate in all other 
respects that further discussion is unnecessary. 


Fe(NO,),.6H,O. Nos. 48 to 51 


The extractions obtained when ferrous nitrate was 
used varied more with the oil than with the quantity 
of the reagent added. With this salt and oil No. 1 
the extraction was lowered about 17 per cent; when 
oil No. 17 was used the extraction was lowered only 
4 per cent, while with cresylic acid the extraction is 
practically the same as when no reagent was present. 
The effect on the grade of concentrate produced was 
very slight. With oils No. 1 and No. 17 the concen- 
trate was lowered about 3 per cent; with cresylic acid 
it was raised about 2 per cent. 

The froths formed were very similar to those formed 
when nickel nitrate was used. 

Cu(NO,),.6H,O. Nos. 52 to 55 

Copper nitrate had practically no effect on the ex- 
traction when used with any one of the three oils. The 
effect on the grade of concentrate produced varied 
with the oil used. Oil No. 1 produced a concentrate 
which contained 22 per cent less lead than that obtained 
without a reagent. Oil No. 17 gave a 13 per cent 
lower grade concentrate, while cresylic acid gave a 
concentrate having practically the same composition as 
that obtained when no reagent was present. 

The froth formed when copper nitrate was used with 
oil No. 1 consisted of very small, wet bubbles. Oil No. 
17, when used with this salt, produced a froth com- 
posed of wet medium-sized bubbles, while cresylic acid 
produced a froth of very large, dry bubbles. 

AgNO,. Nos. 56 to 59 

The results obtained when silver nitrate was used 
varied greatly. With oils No. 1 and No. 17, some of 
the extractions were lower than others, but this varia- 
tion did not occur uniformly as the amount of silver 
nitrate solution was increased. With oil No. 1 the 
extractions varied from 10 per cent to 25 per cent 
low, while with oil No. 17 they varied from 8 per cent 
to 19 per cent low. The lead tenor of the concentrates 
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with oil No. 1 was lowered about 10 per cent, while 
with oil No. 17 the grade of concentrate varied from 
16 per cent to 20 per cent low. 

When cresylic acid was used, both the extraction and 
grade of concentrate were lowered in accordance with 
the amount of silver nitrate present. When 5 cc. of 
the salt was present the extraction was lowered 14 
per cent, while the lead tenor of the concentrate was 
lowered only 1 per cent. But when 50 cc. of the reagent 
was added the extraction was lowered 62 per cent, and 
the lead tenor of the concentrate 23 per cent. These 
results, when plotted, show a fair curve in which the 
extraction and grade of concentrate fall as the amount 
of silver nitrate is increased. 

The character of the froths formed when silver ni- 
trate was used varied widely. With oil No. 1 small 
amounts of this salt produced an extremely wet froth, 
but when the maximum amount of the salt was added 
the froth was exceedingly dry and very stiff. With 
oil No. 17 the froths were not as extreme as were those 
with the preceding oil. Cresylic acid produced dry, 
ephemeral froths composed of large bubbles which 
seemed to have very little carrying power. 


Pb(NO,),. Nos. 60 to 63 


Lead nitrate, when used with oils No. 1 and No. 17, 
had no effect on the extraction, but when used with 
cresylic acid the extraction was lowered about 7 per 
cent. The concentrate produced follows the usual or- 
der, being about 17 per cent low with oils No. 1 and 
No. 17, and 2 per cent or 3 per cent high with cresylic 
acid. 

The froths formed when this salt was used likewise 
follow the usual order; small, wet bubbles with oil 
No. 1 to large, dry bubbles with tresylic acid. 


Hg(NO,),.H,O. Nos. 64 to 67 


Generally speaking, mercuric nitrate had a detrimen- 
tal effect both on the extraction and the grade of con- 
centrate produced, regardless of the oil used. When 
used with oil No. 1, the extraction was lowered about 
10 per cent, and the grade of concentrate about 22 per 
cent. When used with oil No. 17, the extraction was 
lowered about 18 per cent, and the grade of concentrate 
20 per cent. When used with cresylic acid the effect 
on both the extraction and grade of concenrate is 
almost identical with the effect produced by silver 
nitrate. 

The froths produced by mercuric nitrate were all 
wet, and varied only in the amount of water they con- 
tained. 

UO,(NO,),.6H,O. Nos. 68 to 71 


Uranyl nitrate is another reagent which has a very 
detrimental effect on both the extraction and grade of 
concentrate produced. Its effect is very similar with 
all three oils, in that as the amount of uranyl nitrate 
solution was increased the extraction and the grade of 
concentrate were lowered. 

There also seemed to be a relation between the char- 
acter of froth formed and the extraction, in that the 
more water the froth contained the poorer the extrac- 
tion. The froths formed very slowly, were very light, 
broke down quickly, and seemed to have no carrying 
power. 

AI(NO,),.9H,O. Nos. 72 to 75 


The effect of aluminium nitrate is practically the 
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same as with manganese nitrate, hence no further dis- 
cussion is necessary. 
Bi(NO,),.5H,O. Nos. 76 to 79 
Bismuth nitrate, when used with oil No. 1, lowered 
the extraction about 5 per cent and the grade of con- 
centrate about 15 per cent. When used with oil No. 17 
and cresylic acid, both the extractions and the grade 
of concentrates were lowered as the amount of the salt 
was increased. 
All the froths formed consisted of small, wet bubbles. 
Cd(NO,),.4H,O. Nos. 80 to 83 
Cadmium nitrate, like cadmium sulphate, had a very 
pronounced effect on the extraction and grade of 
concentrate, in that both were lowered enormously. 
When cadmium sulphate was used there seemed to be 
a marked relation between the amount of the salt pres- 
ent and the results obtained, but when cadmium nitrate 
was used this relation was not brought out so forcibly. 
The froths formed with oil No. 1 and this nitrate 
were very wet, while with cresylic acid they were dry. 
Zn(NO,),.6H,O. Nos. 84 to 87 
Zinc nitrate lowered the average extraction about 12 
per cent, and the grade of concentrate averaged about 
8 per cent to 9 per cent low. 
The froths formed varied from small, wet bubbles 
to large, dry bubbles, depending on the quantity of 
reagent added and the oil used. 
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SUMMARY OF EFFECT OF NITRATES 


The nitrates used, when considered as a whole, gave 
widely divergent results, which seemed to depend more 
on the oil than on any other factor. 

When oil No. 1 was used the average extraction, with 
a few exceptions, was practically the same as when 
the oil was used without any reagent, but the average 
grade of concentrate produced was lowered about 17 
per cent. 

When oil No. 17 was used, the average extraction 
was lowered slightly, while the grade of concentrate 
was lowered from 8 per cent to 10 per cent. 

With cresylic acid, the average extraction was low- 
ered about 7 per cent, but the grade of concentrate pro- 
duced was raised 2 per cent or 3 per cent. 

The nitrates had a very striking effect on the char- 
acter of the froth formed. When used with oil No. 1, 
the froth was usually composed of small, wet bubbles. 
In a few cases the bubbles were so small that the froth 
resembled a thick scum. 

When oil No. 17 was used, the bubbles were larger 
and the froth was not so wet as that produced with 
oil No. 1. 

When cresylic acid was used, the froth was usually 
dry, and composed of large bubbles, which seemed to 
have very little carrying power. 


Experiment Station and Dept. of Metallurgy, School of Mines and 
Metallurgy, Rolla, Mo. 














Work of the British Nitrogen Products Committee 


Plans Under Way for Cyanamide, Ammonia, Oxidation, and Experimental Synthetic Ammonia Plants 





much the same as the United States. A Nitro- 
gen Products Committee was formed in June, 
1916. following the formation of the Munitions Inven- 
tions Department. The Ministry of Munitions has re- 
cently issued a memorandum on the nitrogen problem 
and the work of the Nitrogen Products Committee, 
which we herewith reproduce from the Journal of the 
Society of Chemical Industry. 


Fy mc os has attacked the nitrogen problem 


THE NITROGEN PROBLEM 


The manufacture of the vast quantities of explosives 
that have been called for by the present conditions of 
warfare has led to an unprecedented demand for various 
nitrogen compounds. The world’s consumption of nitro- 
genous fertilizers appears practically to double every 
ten years, and in 1913 had attained the large figure of 
2,500,000 tons of Chile nitrate and about 1,400,000 tons 
of ammonium sulphate. 


With the outbreak of the war the demand for explo- 
sives became of paramount importance and the require- 
ments of agriculture for the time being took a second- 
ary position. The prospect of world shortage of food, 
however, has served to bring the agricultural aspect 
of the problem again into the forefront. The researches 
of Sir William Crookes and of Lord Rayleigh upon the 
fixation of atmospheric nitrogen by means of the elec- 
trie are pointed the way to a method of utilizing the 
unlimited supply of nitrogen in the air. 


The establishment on a very large scale during the 
past 20 years of processes for nitrogen fixation is one of 
the most striking electrochemical developments of mod- 


ern times. Special reference may be made to the arc 
process, as used in Norway, the Haber or synthetic 
ammonia process developed in Germany, and to the 
cynamide process for the manufacture of nitrolim from 
calcium carbide, as carried on in Norway, Sweden, 
France, Italy, Germany and the United States. 

In spite of the fact that the incentive to the commer- 
cial establishment of nitrogen fixation may be said to 
have originated in this country, no steps were taken in 
the United Kingdom to obtain nitrogen compounds 
other than cyanides synthetically. The ammonia recov- 
ered at gas works and coke ovens has constituted prac- 
tically the only form of combined nitrogen produced in 
this country. During the war the command of the seas 
has hitherto enabled Great Britain to rely entirely upon 
importation for the whole of our supplies of nitrate of 
soda, the most important raw material of our explo- 
sives industry. The Central Powers, on the contrary, 
having been cut off from external supplies, were com- 
pelled to fall back upon their internal resources, with 
the result that nitrogen fixation processes, some of 
which were established commercially before the war, 
have been developed upon an enormous scale. 

Soon after the formation of the Munitions Inventions 
Department in August, 1915, proposals for the fixation 
of nitrogen began to be received from inventors. These 
schemes were referred to the Chemical Inventions Com- 
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mittee of the Advisory Panel, but as they were isolated 
applications of the general problem and were of limited 
scope they did not immediately lead to any definite line 
of policy being taken upon the question. The impor- 
tance of the problem was recognized, however, and the 
attention of the Minister was directed to it from time 
to time in the monthly departmental reports. 

The inauguration of the submarine campaign in Feb- 
ruary, 1916, and the grave menace to overseas supplies 
of nitrates emphasized the importance of taking action 
on the matter. At this opportune moment a memoran- 
dum on the nitrogen problem was submitted to the De- 
partment by the Faraday Society. Several conferences 
were held to discuss the steps that should be taken, and, 
as a result, the Nitrogen Products Committee was con- 
stituted in the following June. Members of the Ad- 
visory Panel, representatives of other Departments of 
the Ministry of Munitions and of the Government, and 
delegates of the leading scientific societies were invited 
to serve. The terms of reference were: 

(1) To consider the relative advantages for this coun- 
try and for the empire of the various methods for the 
fixation of atmospheric nitrogen from the point of view 
both of war and peace purposes; to ascertain their 
relative costs, and to advise on proposals relevant there- 
to which may be submitted to the department. 

(2) To examine into the supply of the raw materials 
required, e.g., pure nitrogen and hydrogen, and into the 
utilization of the by-products obtained. 

(3) Since some of the processes employed depend for 
their success on the provision of large supplies of cheap 
power to ascertain where and how this can best be ob- 
tained. 

(4) To consider what steps can with advantage be 
taken to conserve and increase the national resources 
in nitrogen-bearing compounds and to limit their 
wastage. 

(5) To carry out the experimental work necessary to 
arrive at definite conclusions as to the practicability and 
efficiency of such processes as may appear to the com- 
mittee to be of value. 

(6) As a result of the foregoing steps to advise as to 
starting operations on an industrial scale. 

An important advance was made when the then Min- 
ister of Munitions, the Right Hon. E. S. Montagu, 
M. P., met the members of the committee on October 10, 
1916. He assured them that the Government appreci- 
ated the importance of the nitrogen problem, and that 
he would do everything in his power to see that the 
recommendations ultimately made received the fullest 
consideration. At this meeting Sir William Crookes 
was able to be present. At the same meeting the organ- 
ization of the committee was completed, and the follow- 
ing sub-committees were set up: Processes, Economics, 
Experiments, Power and General Purposes. 

At a later date another sub-committee was found nec- 
essary to deal with the question of coal distillation 
processes and the production and utilization of power 
gas. The Gas Firing Sub-Committee was accordingly 
constituted. In all the committee and its sub-committees 
have held upwards of eighty meetings. 

The necessity for research was evident from the out- 
set, and the department at once took steps for the organ- 
ization of a suitable research staff and the acquisition 
of a laboratory. Fortunately, the co-operation of the 
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authorities of University College was secured, and a 
part of the new Ramsay Laboratory, at that time 
scarcely completed, was placed at the disposal of the 
department. 


NITROGEN FIXATION RESEARCH 


The item placed first on the research programme was 
a complete investigation into the production of syn 
thetic ammonia by the Haber process. The decision 
was influenced by the claims made for the process and 
by the commanding position it occupies in Germany, 
where the economic conditions as regards coal supplies 
and the comparative absence of water power are similar 
to those in Great Britain. Moreover, the almost com- 
plete lack of precise information concerning the com- 
mercial details of this process made it apparent that 
the research would present many unknown factors, and 
was therefore likely to occupy a considerable time. 

Towards the end of the year the committee came to 
the conclusion that the ammonia oxidation process was 
well adapted as an emergency measure for securing 
quickly a considerable output of nitric acid or nitrates. 
Although already working with more or less success 
upon the Continent the process had not at that time 
been operated in this country. A systematic investiga- 
tion of the most recent developments of the process was 
therefore undertaken. 

Many important problems have arisen in connection 
with the two main researches indicated above. Refer- 
ence may be made to such questions as the most efficient 
and commercially practicable catalysts for the synthesis 
of ammonia and for ammonia oxidation, and the com- 
mercial preparation in bulk and at a sufficiently low 
cost of hydrogen of the high degree of purity required 
for the synthesis of ammonia. 

On account of the formidable technical difficulties 
presented by the different problems it was obvious that 
a research staff of considerable experience in all the 
recent developments of physical chemistry was needed 
for carrying quickly to a successful issue the work of 
the research program. In the selection of the per- 
sonnel, therefore, endeavor was made to obtain men pos- 
sessed of special qualifications. The department has 
been fortunate in securing a number of such men, 
with the result that the progress made has been more 
rapid than might have been expected under the present 
difficult circumstances. It may be mentioned that the 
chemist responsible for the research on the synthesis 
of ammonia had the advantage of having previously 
worked for some time on the problem at Professor 
Haber’s laboratory at Karlsruhe. 

In December, 1916, when the research work was in 
its early stages, a demonstration and lecture took place 
at the Research Laboratory and was attended by repre 
sentatives of the Explosives Supply Department and of 
the War Office, and by delegates and members of other 
Government departments and of scientific societies 
The Minister of Munitions was unable to be pres:nt, 
but early in 1917 he asked for practical recommends 
tions to be submitted to him at any early date. 

In view of the magnitude and complexity of the p:o> 
lem the committee was unable immediately to preset 4 
complete report. Certain definite conclusions had | ce? 
arrived at, however, and these, together with re om 
mendations thereon, were embodied in a unanimous 
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interim report which was submitted to the Minister of 
Munitions in February, 1917. The substance of the 
recommendations is given below: 


INTERIM REPORT OF THE COMMITTEE 


(a) By-product Ammonia.—The importance of in- 
creasing the output of by-product ammonia for muni- 
tions and for agriculture was pointed out. Steps were 
indicated whereby an increase could be obtained from 
existing gas works and coke oven plants. It was also 
recommended that action should be taken to avoid the 
loss of ammonia known to be occurring in certain dis- 
tricts. 

(b) Ammonia Oxidation Process.—The erection at 
the earliest possible moment of plant capable of pro- 
ducing in the aggregate at least 10,000 tons of nitric 
acid per annum from gas works or coke oven ammonia 
was recommended 

(c) Cyanamide Process.—The erection of a factory 
having an annual output of the order of 50,000 tons of 
cyanamide was recommended, the cyanamide to be util- 
ized as such for agriculture or for the production of 
ammonia. 

(d) Synthetic Ammonia Process.—The erection of a 
full-sized trial unit plant for synthetic ammonia process 
was recommended. 

The Minister of Munitions invited members of the 
committee to meet him, and the recommendations of 
the interim report were discussed in detail. At the con- 
clusion of this meeting the Minister appointed a small 
Executive Committee to supervise the action involved 
in giving effect to his decisions, and to report to him 
from time to time upon the progress made. 


THE MINISTER’S DECISIONS AND THE ACTION TAKEN 
THEREON 


The Minister’s decisions were as follows: 

(a) By-product Ammonia.—The committee was re- 
quested to deal with the problem of conserving am- 
monia and of augmenting the output on the lines of the 
recommendations. 

(b) Ammonia Oxidation Process.—The Ministry of 
Munitions would undertake the installation of one Gov- 
ernment plant on the lines suggested, or if the com- 
mittee so advised the Ministry would agree to the erec- 
tion of plants by suitable private firms. The informa- 
tion resulting from the research work was to be placed 
freely at the disposal of bona fide manufacturers, but 
was not to become the exclusive property of any firm or 
group of firms. 

(c) Cyanamide Process.—The committee was re- 
quested to investigate the relative merits of a Govern- 
ment scheme and of other schemes that had been put 
forward involving private enterprise and to submit a 
report embodying definite proposals. 

(d) Synthetic Ammonia Process.—The erection of 
the full sized trial unit was authorized. 

In carrying out these decisions the Executive Com- 
mittee dealt first with the problem of conserving and 
increasing the output of by-product ammonia. The 
co-operation of the Controller of Coal Mines, of the gas 
companies and of the domestic and industrial users of 
coke was enlisted, and the matter was then placed under 
the direction of the Explosives Department in March, 
1917, in view of its existing organization for dealing 
with the supply of ammonia. 
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The next step taken was to summon a conference of 
manufacturers likely to be interested in the ammonia 
oxidation process, as a good deal of information had been 
collected regarding it and the research work had 
already reached a semi-commercial stage. Conferences 
took place at the Munitions Inventions Department in 
March, 1917, and were attended by representatives of 
a number of the more important interests. Several 
manufacturers at once agreed to take up the further 
study of the process with a view to its commercial 
development, and have since actively co-operated with 
the department. Some of them have already erected 
experimental plant on a considerable scale. 

Encouraging progress continued to be made with the 
research, and arrangements and plans were made for 
the erection in London of a trial plant consisting of a 
single commercial unit designed to give an output of one 
ton of strong nitric acid per day. At this stage the 
work of establishing the process on a commercial scale 
for the manufacture of nitric acid and ammonium 
nitrate was handed over to the Explosives Department 
at their request in August, 1917. The work of investi- 
gation, however, has been continued at the Research 
Laboratory, as several important aspects of the process 
still remain to be explored. 

With regard to the manufacture of cyanamide the 
Executive Committee came to the conclusion that the 
schemes involving private enterprise did not adequately 
fulfill the ends in view and recommended the erection 
of a factory by the Government. The committee pro- 
ceeded to collect further information on cyanamide 
processes in actual operation and representatives pro- 
ceeded overseas for this purpose. Complete details of 
a scheme involving a large scale factory with electric 
power station are now in course of preparation for sub- 
mission to the Minister of Munitions. 

Meanwhile a considerable amount of work had been 
carried out in connection with the synthesis of am- 
monia, including a detailed investigation of the whole 
of the conditions governing the process and of the 
efficiency and life of numerous catalysts. These studies 
led to the devising of a method of working whereby the 
output of ammonia per unit of catalyst space has been 
increased to a figure, which, as far as is known, exceeds 
anything hitherto attained. The design and erection 
of a semi-technical unit apparatus embodying a number 
of novel features, with the necessary pumps, circulators, 
gas holders, etc., was then undertaken. It is expected 
that the operation of the unit, which is now at work, 
will enable the remaining problems as to the chemical 
engineering details involved in the design of the full 
sized trial unit authorized by the Minister to be defi- 
nitely settled. 

Research upon the preparation of pure hydrogen in 
bulk has been carried on conjointly with the above 
investigations and arrangements have already been 
made for the trial on a semi-conmmercial scale of a 
process that has given very promising results in the 
laboratory. 


NITROGEN IN SULPHURIC ACID MANUFACTURE 


An important practical outcome of the conferences 
with manufacturers has been the introduction of am- 
monia oxidation plant to take the place of the nitre pots 
used in the manufacture of sulphuric acid by the lead 
chamber process. In pre-war times the annual con- 
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sumption of Chile nitrate for this purpose amounted to 
18,000 tons. With the present increased output of sul- 
phuric acid the consumption is greater, so that the pos- 
sible saving of overseas freight is appreciable. 

One of the small converters designed in and made 
for the Department Research Laboratory has been in- 
stalled at the sulphuric acid works of Messrs. Brunner, 
Mond & Co. and has been working satisfactorily for 
some months. The firm is now arranging to adapt sim- 
ilar converters to the whole of their lead chambers. 
The United Alkali Co., the South Metropolitan Gas Co. 
and others are making arrangements to adopt the 
process and are utilizing two types of converter to the 
laboratory designs. Drawings have also been placed at 
the disposal of the Explosives Department for the bene- 
fit of other controlled establishments. 

The apparatus is compact; the expense involved in its 
installation, apart from ammonia purification plant, is 
comparatively small, and its operation is simple. Ar- 
rangements have therefore been made for the rapid 
manufacture of the converters likely to be required, 
since it is believed that these designs may become stand- 
ard types for the purpose in question. An explanatory 
pamphlet, compiled by the research staff and embodying 
detailed information concerning the construction and 
operation of the converters, will be available shortly 
for the use of firms who have already taken up the 
process or are desirous of doing so. 


FURTHER RESEARCH 

Up to the present date the research has practically 
been confined to the two processes mentioned above and 
to problems arising therefrom. The investigations of 
the committee have shown, however, that many impor- 
tant and promising fields still remain to be explored. 

Under present circumstances all activities have been 
concentrated upon processes which have a possible value 
as war measures and no attempt has been made to ex- 
tend the programme of research beyond such limits. 
In view, however, of the national importance of the 
nitrogen problem, both now and in the future, it is 
hoped that definite arrangements will be made to pre- 
serve the continuity of the research after the war. 


THE IMPORTANCE OF CHEAP ELECTRIC POWER 


It was recalled from the ontset that the generation 
of electric power at a cost decidedly lower than has 
hitherto been attained in this country was a vital fac- 
tor if an attempt was to be made to establish certain 
of the nitrogen fixation industries in Great Britain on 
a sound economic basis from the point of view of post- 
war competition. A thorough inquiry has therefore 
been made as to the possibility of cheapening the pro- 
duction of electric power from coal, not only by its gen- 
eration in bulk with the most modern plant, but also by 
the use of methods involving carbonization and gasifica- 
tion, with recovery of the ammonia, fuel oils and other 
by-products hitherto wasted when raw coal has been 
directly used. The sub-committees concerned have had 
the advantage of obtaining the personal views of a 
number of experts who attended to give evidence on 
different aspects of the problem. This inquiry has been 
distinctly fruitful, and much detailed information has 
been collected. 

Schemes for the utilization of various undeveloped 
water powers in the British Islands for nitrogen fixation 
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have also been submitted and have been carefully exam- 
ined. At least one of these schemes for hydro-electric 
development on a considerable scale presents prima facie 
prospects of becoming a valuable national asset. The 
Power Sub-Committee recommended that a _ survey 
should be made of the drainage area in question with 
a view to confirming the details of the scheme as sub- 
mitted. The survey has recently been completed and is 
expected to result in the formulation of a definite devel- 
opment scheme for the utilization of this water power. 
It is estimated that the engineering work involved will 
take about two years to complete, and the scheme is 
therefore to be regarded as a post-war measure. 
















CosSTs OF OPERATING NITROGEN FIXATION PROCESSES 







Since many of the nitrogen fixation processes have 
not only a value for munitions but also a post-war im- 
portance, endeavors have been made to investigate the 
probable requirements of this country for nitrogen re- 
quirements of this country for nitrogen products. A 
detailed examination has been made of the production, 
consumption, imports and exports of such products, 
and special consideration has been given to the ques- 
tion as to the relative order of the costs involved in 
operating the synthetic and non-synthetic processes. 

Most of the information relating to synthetic proc- 
esses has had to be obtained from foreign sources, and 
the committee has been able to secure many figures of 
an authoritative character. The information thus col- 
lected has been subjected to critical examination in the 
light of manufacturing experience in allied industries 
and conclusions have been arrived at as to the costs 
likely to be incurred under British conditions. 

The magnitude of this part of the inquiry may be 
measured when it is stated that the committee is in 
possession of comprehensive data concerning the cost of 
manufacture of: 

(a) Nitric acid and nitrates by the older methods, 
and by the arc and ammonia oxidation processes. 

(b) Calcium carbide and cyanamide. 

(c) Ammonia and ammonium sulphate by the Haber 
and cyanamide processes. 

(d) Hydrogen and nitrogen. 

As well as concerning the costs involved in operating 
the Chili nitrate and the by-product ammonia industries. 




























CO-OPERATION WITH OTHER GOVERNMENT DEPARTMENTS 






Realizing that many of the branches of the com- 
mittee’s activities related to problems which were also 
occupying the attention of other Government depart- 
ments, an attempt has been made to secure as far a’ 
possible co-operation and interchange of information. 
Thus on the question of the carbonization of coal, an 
exchange of views has taken place with the Fuel Re 
search Board. On the question of the production of 
hydrogen on a large scale at the lowest possible cost 4 
problem of great importance in connection with aero @ 
nautics, collaboration in experimental work with the 
Admiralty has been arranged. It will be noted that the 
constitution of the committee has provided for liaison 
with the Explosives Department, the Board of Agricul 
ture, the Board of Trade and a number of scientific 
societies. 

In accordance with the terms of reference the final 
report of the Nitrogen Products Committee will include 
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a review of the nitrogen problem as it affects the Brit- 
ish Empire. This branch of the work has not yet been 
fully dealt with, but representations have been made to 
the Dominions, to dependencies (through the Colonial 
Office), to Egypt and to India informing the govern- 
ments concerned of the activities of the committee and 
offering to place at their disposal all the information in 
the possession of the department. 

As a result of the negotiations thus instituted the de- 
partment is already in direct touch with official repre- 
sentatives of the Governments of Australia, Canada, 
New Zealand, South Africa, Africa, Egypt and Mysore, 
and also with important developments in other parts of 
India. 


NITROGEN FIXATION IN ALLIED COUNTRIES 


An interesting event was the visit to this country in 
February, 1917, of a delegation from the recently con- 
stituted Commission de |’Azote acting under the French 
Ministry of Munitions. It was soon evident that the 
delegation was most immediately interested in the vari- 
ous processes already established in this country for the 
manufacture of ammonium nitrate, and a visit of in- 
spection to many of the controlled establishments was 
accordingly arranged through the Explosives Depart- 
ment. 

Several conferences with the delegates were held at 
the M.I.D. during their stay in this country, and an 
interchange of ideas and information took place upon 
the most recent developments in nitrogen fixation in 
France and Switzerland. The entente thus established 
has been maintained by the periodical exchange of infor- 
mation and documents between the French Ministry of 
Inventions and the Munitions Inventions Department. 

The Allied Governments of Italy and Russia have 
also nominated representatives to act in liaison with 
the department upon the nitrogen problem. The devel- 
opments already accomplished in the countries in ques- 
tion have enabled these liaison officers to afford imme- 
diate and valuable assistance. 

The action taken by the United States Government on 
the nitrogen question is also worthy of notice. Under 
the National Defence Act of 1916 a sum of £4,000,000 
was set aside for the establishment in the United States 
of nitrogen fixation on a large scale. Committees of 
the Academy of Sciences and afterwards of the Ord- 
nance Department were set up. Their advisers visited 
England, and the more important nitrogen-fixation in- 
stallations on the Continent outside Germany. Upon the 
recommendation of their experts the U. S. A. War De- 
partment has decided to erect forthwith works for the 


manufacture of synthetic ammonia by a modified Haber 
process.’ 


FINAL REPORT OF THE NITROGEN PRODUCTS COMMITTEE 


The various sub-committees set up by the Nitrogen 
Products Committee have already completed or are now 
engaged upon their final reports. There will then re- 
main the report of the main committee, which will of 
necessity be a somewhat detailed document owing to the 
scope of the inquiry that has been undertaken. En- 
deavors are being made to expedite the last stages of 
the work so that the final report may be available at the 
earliest possible date. 


‘Editor’s Note: The War Department is also building a large cy- 
anamide plant at Muscle Shoals. See our issue of Jan. 1, 1918, p. 1. 
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Current News and Notes 


New Jersey Industries on War Basis.—New Jersey 
is the first state in the United States to undertake the 
organization of its manufacturing industries on a war 
basis, with the object of assisting the Government, 
and this step was taken Dec. 19 at the War Conven- 
tion of the Manufacturers’ Council of the New Jer- 
sey State Chamber of Commerce, held at the Robert 
Treat Hotel, Newark. The iron and steel industry 
was represented by L. S. Ayre, International Motor 
Co., Plainfield, N. J., and Arthur E. Barlow, Barlow 
Foundry Co., Newark. 

Composition of Canadium.—Canadium is a compo- 
sition alloy composed of 70 parts tungsten and 30 parts 
chromium, annealed. Trade name Canadium, sold by 
The Franklin Chemical Co., Ltd., London, England. 


Chemists’ Club for France.—An organization has 
been effected in France to be known as the Cercle de 
la Chimie, and will maintain headquarters at 54 rue 
de Turbigo, Paris. The Revue des Produits Chimiques 
will be the official organ of the Cercle de la Chimie. 
The club building will contain a reading room, a writ- 
ing room, a lounge room and all the conveniences 
and comforts of a modern club. Provision is made 
for the holding of scientific meetings, and extensive 
literature will be available. Chemists and chemical 
engineers who go to France will welcome the oppor- 
tunity to visit this club. 

Colorado Scientific Society.—At the thirty-fifth an- 
nual meeting of the Colorado Scientific Society the 
following officers were elected to serve during 1918: 
President, Dr. Richard B. Moore; first vice-president, 
Mr. Lewis B. Skinner; second vice-president, Mr. Mar- 
maduke B. Holt; treasurer, Mr. John W. Richards; 
secretary, Mr. Harry J. Wolf; executive committee: 
term expires Jan. 1, 1921, Mr. J. Claire Evans and 
Mr. M. S. MacCarthy. 

Manganese Ore at Butte, Mont.—A reconnaissance 
of the Butte district was made recently by J. T. 
Pardee of the U. S. Geological Survey, who reports 
that the development of manganese ores at Butte has 
heretofore been wholly incidental to the production 
of silver, zinc, and lead, in the ores of which man- 
ganese minerals are among the chief components of 
the gangue. Except a few small lots used for fluxing 
at the smelters, no manganese ore was mined for 
manganese prior to 1917. As ores containing less than 
25 per cent silica are rare in the district, the develop- 
ment of the lodes for manganese has lagged behind 
that in localities which produce ore of better grade. 
Systematic exploration of several of the larger man- 
ganiferous lodes has just begun, and search for pock- 
ets of marketable ore is being made in a small way by 
several lessees. The manganese ore is mostly oxidized 
and siliceous, and its content of manganese ranges 
from 10 to 37 per cent, but there are small quantities 
of high-grade ore, both oxide and carbonate. The 
main problems to be solved before Butte can become 
a factor in the manganese market under present con- 
ditions are (1) successful milling of the ores to pro- 
duce a low-silica concentrate, and (2) briquetting the 
concentrate or otherwise making it acceptable to buy- 
ers. Milling tests have already been begun, but the 
results have not been entirely satisfactory, owing 
chiefly to losses in the tailings by sliming. 
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The Sulphuric Acid Situation in the United States 


By LEWIS B. 





SKINNER* 





acid in the United States was made exclusively 

either from “burner gases,” produced in roasting 
zinc ores (blende) or pyrites, or from blast-furnace 
gases from the smelting of Tennessee copper ores. The 
pyrites-burning plants were situated more particularly 
along the Atlantic Coast, in the Southern fertilizer man- 
ufacturing areas, and on the Pacific Coast. Blende- 
roasting plants were situated in those Middle-Western 
districts where cheap coal and natural gas are avail- 
able. In general, pyrites was obtained from three 
places: Spain, Canada and Virginia. After the war 
began, the Spanish supply was materially reduced and 
the Virginia supply has been curtailed as a result of a 
cave-in and flooding of the Arminius mine, Virginia’s 
principal producer. Consequently a number of manu- 
facturers have found it necessary to burn brimstone 
instead of pyrites. Fortunately for the United States 
we have two internal supplies of brimstone which were 
capable of immediate expansion to several times their 
former production. 

For a while after the war was started the Southern 
fertilizer plant, with its adjunct of acid chambers, was 
curtailed in its production of complete fertilizer, ana 
the acid plant was turned over to intense production for 
sale to powder makers. A number of small chamber 
plants, which had been built in connection with fertil- 
izer factories, had been shut down before the war be- 
cause it was commercially cheaper to purchase acid 
from some of the large producers, such as the Ten- 
nessee Copper Company, than to make this commodity 
on a relatively small scale. When the war demand 
came on these plants were put in as good shape as was 
practicable and started up, because, with soaring acid 
prices, it was quite profitable to operate plants that 
were almost ready for dismantling. 


Pirssia'in tne the declaration of war, sulphuric 


PRODUCTION FROM ZINC-ACID PLANTS 


The zinc-acid plants also were stimulated with equal 
intensity in both of their outputs, with the result that 
every possible arrangement for increased production 
was resorted to, even though recoveries were not good. 
Even Hegeler kilns, which are used almost exclusively 
in the United States for roasting ores in zinc-acid 
plants and which are known to demand a high amount 
of oxygen to finish the roast, were arranged to burn 
brimstone along with ore so as to increase acid pro- 
duction. The normal operation of these kilns for acid 
making results in the production of a weak gas, so that 
the chambers in such plants have to take care of an 
oxygen content far higher than that necessary for the 
actual chamber reactions. A suggestion to a number 
of such operators that melted brimstone be fed into 
the dust flues on top of the roaster, thus utilizing the 
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otherwise objectionable excess of oxygen and securing 
greatly increased production for the same sized cham- 
ber layout, was followed. This procedure increased the 
chamber capacity about 20 per cent, other things being 
equal, and the practice soon spread to all zinc-acid 
plants. The high prices of zine and acid prevailing 
shortly after the beginning of the war stimulated the 
addition of chambers, retorts and roasters in almost 
all of the zinc-acid smelters making sulphuric acid as 
a by-product. With the increased demand from the 
explosives manufacturers, steel makers, oil refiners and 
others, the demand for sulphuric acid has seemed to be 
unlimited and, throughout the war so far, its produc- 
tion has not caught up to the demand. 

The zine smelting plants that are situated in the 
Kansas-Oklahoma gas belt do not utilize the sulphur 
gas produced from roasting, because it is commercially 
practicable to roast by burning natural gas in direct 
contact with the ore. This practice commingles the 
products of combustion and the sulphur gas, so that the 
latter is not available for acid making. Further, it is 
considered financially risky in this district to make a 
greater investment than necessary, with short-lived 
gas pools controlling the situation. 

Coal-burning plants, on the other hand, have a much 
higher investment cost both on account of the need for 
gas-producer equipment and the necessity for using 
expensive muffled roasters, or kilns, so as to avoid the 
relatively high volatilization loss of zinc when burning 
coal in a “reverberatory” style of working. Since these 
kilns prevent the commingling of the products of com- 
bustion and the bases resulting from the oxidation of 
the ore, the latter may be used for making sulphuric 
acid, thus giving us what are called zinc-acid plants. 

The sulphur-bearing zinc ores of this country are 
found mainly in Missouri, Wisconsin, Montana, Colo- 
rado, Tennessee and California. With the exception 
of Tennessee the zinc ores available to our reduction 
plants came mainly from west of the Mississippi, and 
freight rates settled the advantageous smelting points 
near cheap coal supplies in Illinois. The pre-war Amer- 
ican market could absorb only a limited amount of 
spelter, and exportation was impracticable because 
about 60 per cent of the world’s consumption of the 
metal was more cheaply furnished by Australian ores 
finding cheap water transportation to Belgian smelters. 
Zine acid did not begin to cover the requirements of 
the United States, but even if the demand for spelter 
had been such that there could have been a greater co- 
incident production of sulphuric acid, it was practicall) 
impossible for a commodity of this low value to be 
transported any great distance by railroads under ex- 
isting freight rates. That there have been gradual! 
changes in the geographical location of zinc-acid plants 
should be noted in a general panoramic view, for two 
zine-acid makers have invaded the Pittsburg district 
with very large plants, one of them formerly a very 
large customer of acid manufacturers, and two others 
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are now operating in close proximity. Ores from Aus- 
tralia, not being utilized by the Germans just at pres- 
ent, are finding a very satisfactory market at these 
Eastern smelters. It would seem as if ocean freight 
rates are such as to allow of a continuation of this 
business even in normal times. 

In the United States brimstone acid is usually the 
most expensive; that made from lump pyrites is prob- 
ably second in cost; that from “pyrites fines” is third; 
while zine acid is the cheapest. The metallurgy of 
zinc makes demands upon equipment investment and 
per-ton cost of handling which is the greatest of any 
of the ordinary metals. It makes technological de- 
mands which leaves the cost of by-product sulphuric 
acid anything the policy of the company may wish it 
to be. It is a metallurgical fact that the losses of metal 
in open roasting as opposed to muffled roasting, using 
producer gas from coal as fuel, are such that muffled 
roasting would be desirable even if the resulting sul- 
phur fumes were not utilized. Since muffled roasting 
in this case is a necessity to avoid volatilization of zinc, 
a sulphuric acid plant which demands a relatively clean 
and strong gas naturally follows. Since the roasting 
has to be done on such a high-priced commodity as 
high-grade zinc concentrate, it ordinarily really mat- 
ters little whether the gases are handled to make sul- 
phuric acid or not. The factor that controls this in 
normal times is that such gases turned into the atmos- 
phere of communities where zinc smelters usually are 
located would be a nuisance. Other things being equal, 
it is preferable to avoid trouble. While this fear of 
committing a nuisance has been a very valuable asset 
to the United States under war conditions, it will cause 
some concern when normal times come, because, in 
order to handle the ores, the gases will be produced and 
the acid will be made. Some strenuous endeavors will 
have to be made by sales forces, and, incidentally, traf- 
fic departments working with the railroads, in an en- 
deavor to dispose of this by-product acid into a terri- 
tory which may be expanded in proportion to the 
expansion that the zinc smelting industry has under- 
taken as a result of the war stimulus. 


ACID FROM OTHER METALLURGICAL SOURCES 


There has been no material increase of acid capacity 
in any other metallurgical line than that of burning 
pyrites bearing valuable metals and that of zinc blende. 
It should not be considered, however, that pyrites and 
blende, along with brimstone, are the only sources of 
suitable gas for acid manufacture. Two of our large 
copper smelters have been making large tonnages of 
acid from the fume evolved from blast furnaces. These 
two companies have used what is called semi-pyritic 
smelting. Since the war started two installations 
have been completed where copper ores will be used as 
‘he source of supply for the acid gases. Both of these 
are using easily roasted, high-iron, low-copper, sul- 
phide minerals in a roasting process that is easily 
comparable with that of ordinary clean iron pyrites. 

With the demand for relatively clean and concen- 
rated gas there cannot be much hope for the utilization 
f lean, dirty gas produced from ores ordinarily han- 
dled in lead smelting practice. This would not apply, 
‘f course, where part of the ore used could be iron 
pyrites relatively free from lead. It should be appre- 
ciated that the satisfactory roasting of ores for acid 
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making is a far different proposition than roasting 
merely to create a desired metallurgical condition. In 
acid roasting no large excess of air may be allowed to 
pass through the roaster, and this restriction permits 
the development of high temperatures which, in the 
case of leady ores, causes the volatilization of a large 
part of the metal, whereas in a metallurgical roast 
large volumes of air are caused to pass through the 
roaster, so cooling it down to a point which makes 
such roasting easily manageable. 

The large part of the United States demand for acid 
comes from those states near the Atlantic Ocean and 
those Southern states in which the soil demands fertili- 
zation. To take care of this numerous plants were 
operated in these areas by burning iron pyrites solely 
for the purpose of furnishing gas for acid making, 
using varieties from the sources mentioned before 
which roast very easily, either in lump burners or in 
mechanical fines furnaces. By so doing the process of 
acid making is very simple indeed. 

In general it may be said that sulphuric acid can be 
most easily made by using brimstone and that the dif- 
ficulties of manufacture increase in the following 
order: 

(a) Burning clean pyrites in lump burners. 

(b) Burning clean pyrites in mechanical furnaces. 

(c) Roasting sulphide mixtures (i. e., mixtures of 
iron, lead, zinc, etc., with sulphur). 

(d) Dead-roasting zine blende in kilns; and, finally, 

(e) Utilizing waste sulphur gases from metallurgical 
operations with the likelihood that dilution and obnox- 
ious volatile constituents will have to be fought. 

Where pyrites was bought for acid-making it was 
usually purchased on the basis of a price per unit of 
sulphur, which, at the various points of consumption 
before the war, probably would average eleven cents. 
Under the “price per unit” system the given price 
applies to each per cent of sulphur in the pyrites, and 
the price per ton of ore is accordingly determined by 
multiplying the unit cost by the percentage of sulphur 
as found by analysis. 

The “cinder” or roasted ore resulting from burning 
pyrites was usefully applied in one of three ways: The 
Spanish cinder was shipped to a chloridizing-roasting 
copper-leaching plant operated by one of the large acid 
manufacturing companies; the barren cinder was sent 
without any further treatment to iron blast-furnaces, 
where it was more suitably prepared for iron manu- 
facture by being further desulphurized to 0.2 or 0.3 
per cent sulphur by blast-roasting; or, was used for 
road building, complete fertilizer filling, etc. A num- 
ber of small acid plants were not and are not yet stor- 
ing this material, which is apparently waste to them, 
but this practice should not be continued, because there 
will be a time not far distant, if it is not already here, 
when a metallurgist can suggest a course of procedure 
which will show a profit. 


BRIMSTONE VS. PYRITES 


The American demand for sulphur has increased, and 
strenuous times are at hand at this writing for reasons 


already given. With so many manufacturers already 
having changed from pyrites to brimstone burning, it 
would be remarkable were our brimstone supply elas- 
tic enough to take over all the additional load. We are 
to be congratulated that our Union Sulphur and Free- 
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port Companies have been able to expand their former 
output many times. 

There are brimstone deposits in Wyoming, near Cody 
and Thermopolis, but the rock does not occur in large 
quantities in the individual pockets, nor is it of a suf- 
ficiently high grade. It will probably average 30 per 
cent sulphur in workable deposits. 

The substitution of brimstone for pyrites in a num- 
ber of plants that have been burning the latter has 
enabled these manufacturers to produce a greater ton- 
nage of acid from a given sized unit. When brimstone 
is used as a source of sulphur dioxide, the plant invest- 
ment per ton of acid produced is far less, other things 
being equal, than when acid is made from pyrites. The 
reason for this is that the burner construction is much 
simpler, the gas resulting from brimstone is far richer 
and so demands less chamber space per pound of sul- 
phur burner than in the case of pyrites. In burning 
the latter, part of the oxygen enteriiig the roaster, or 
the lump-burner, as the case may be, is consumed in 
oxidizing the iron that is a constituent of pyrites. The 
nitrogen, of course, that enters with this oxygen, passes 
on with the sulphur dioxide gas that results from the 
oxidation of the sulphur and acts as a diluent in the 
burner gas. With brimstone there is no other material 
to be oxidized, and therefore the air that passes in for 
oxidation furnishes only a sufficient amount of oxygen 
for the brimstone itself. Burner-gas from pyrites may 
carry 8 per cent SO, whereas that from brimstone 
may run 12 per cent. 

In normal times, and even under the present circum- 
stances, the sulphur in brimstone is more expensive 
than that in pyrites, but, on account of the lack of 


boats for the transportation of Spanish pyrites and 
the accident to the large Virginia supply, the manu- 
facturer has little option to do otherwise than buy the 


more expensive brimstone. One ton of brimstone will 
make practically three tons of 66 deg. Be. acid, or four 
tons of 60 deg. Be. acid. If the brimstone is sold at a 
cost approximating $36 a ton delivered, it may be 
easily computed that this cost alone against 66 deg. 
acid is approximately $12 per ton, and that the cost 
of the brimstone in 60 deg. acid is $9 per ton. The 
increased investment and operating cost per ton of 66 
deg. acid made from pyrites as against brimstone is 
approximately $2 per ton. This would compare now 
with a pyrites price of approximately 32 cents per unit, 
calculating for the roaster losses. The differential be- 
tween brimstone and the sulphur in pyrites is even 
now, therefore, great enough to permit of the use of 
pyrites, even though less acid is made in a given plant 
and even though the plant investment costs more per 
ton, as rarely is 30 cents per unit asked. In a “speed- 
up” policy our Government is asking for as large a pro- 
duction as possible, so brimstone is now used as far as 
possible for patriotic as well as commercial reasons. 


THE CONTACT PROCESS 


A decade or so ago there was quite a controversy 
among acid makers on the relative merits of the con- 
tact and chamber processes. It was even predicted at 
that time that the chamber process could not long sur- 
vive and that the contact would be the only one used. 

The situation in the country developed as follows: 
The General Chemical Company secured the American 
rights for the “Badische” contact process, the New 
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Jersey Zinc Company for the “Grillo-Schroeder” pro 
cess, Mr. Wilke of Buffalo, N. Y., for the “Mannheim” 
process and the Merrimac Chemical Company for the 
“Tantelewski” process. Sulphuric acid production con- 
tinued to be largely the result of the use of the cham- 
ber process for the reason that the plan of licensing 
was usually made both onerous and annoying, onerous 
in that the royalties exacted were relatively heavy, 
more particularly on the stronger grades of product, 
and annoying for the reason that most licenses pro- 
posed were in such form that the licensor would have 
every opportunity of learning exactly what the li- 
censee’s business amounted to. Since it was not deemed 
advisable to place this information in the hands of 
competitors, there was a disinclination on the part of 
most manufacturers to use the contact process. 

Later on, as a result of European litigation, the 
American rights for all of the four contact processes 
virtually passed into the control of one company, whose 
American representative is the General Chemical Com- 
pany. 


GENERAL PLANT EQUIPMENT 


With acid making tending to pass over to various ore 
smelters and with fine concentrates from flotation mills 
and their reduction plants creating clouds of dust in 
the roaster gases, much money has been spent in an 
endeavor to adapt the Cottrell precipitation process to 
handle the gases used for acid manufacture. In the 
chamber process it is desirable to have the roaster gas 
remain as hot as possible in its passage to the Glover 
tower. In roasting material containing iron a small 
percentage of the sulphur is converted catalytically, 
under the effect of the roast, to sulphuric anhydride, 
and this, of course, will combine with the moisture 
present in the air admitted to the gas, with the result 
that sulphuric acid will be precipitated in flues if the 
gas becomes cool. To maintain a lot of metallic parts 
at red-hot temperature, to avoid the corrosion that 
takes place when the temperature drops, and to main- 
tain a delicate equipment in commission when either 
one or the other condition is likely to prevail present 
difficulties, particularly when one is trying also to pre- 
vent the leakage of voltage which is not within the 
realm of ordinary usage. This has caused the Cot- 
trell scheme to be abandoned in the acid works where 
it was tried. Some good dust-collector designs, how- 
ever, have been perfected and are so simple that these 
may be placed in the hands of the ordinary operator. 
The manufacture of sulphuric acid by either process, 
the contact or the chamber process, demands an ap- 
proximation to that condition which we call “fool- 
proof,” and with this idea the Cottrell does not comply. 

Mechanical roasters of the McDougall type have been 
greatly improved in their ability to avoid “lost time.” 
Numbers of modifications of design permit of use in 
almost any wide range of metal content in sulphide 
ores and products. In acid manufacture the ability of 
this type to conserve heat has driven all but the old 
Hegeler kiln (for dead-roasting zinc blende) out of the 
market, and the near future will no doubt see this type 
slowly displacing even the Hegeler. The construction 
of the old fashioned lead tower in chamber plants is 
rapidly giving away to far cheaper masonry designs, 
and the old crockery pipes, containers, cocks and pipe- 
lines to the silicon-iron castings. 











January 15, 1918 






VARIETY OF DEMAND FOR SULPHURIC ACID 


I can recall no explosive (with one exception, black 
powder) which does not depend upon sulphuric acid in 
some form for its manufacture. Of course, all explo- 
sives demand nitric acid or nitrates in their manufac- 
ture. To take up the water both of the original nitric 
acid and that formed from the nitration reaction de- 
mands the presence of some dehydrating agent. The 
one found best suited is sulphuric acid. The explo- 
sives manufacturer, therefore, is interested in strong 
sulphuric acid to make nitric acid and as a dehydrating 
agent. As a result of the war demand there was a 
tremendous increase of devices for the concentration of 
the weak acid, resulting from the chamber process, or 
which is a by-product itseif of explosives manufacture. 
The result is that a great deal of sulphuric acid concen- 
trating equipment was installed in explosives plants, 
and many hundreds of tons of this material were used 
to make an excess of nitric over and above any pre-war 
requirements. 


It would be interesting to trace back the effect of the 
war upon numbers of industries. Take the automobile 
industry, for instance, and its effect upon the sulphuric 
acid industry. It is a fact that money made as a result 
of the stimulus of the war upon manufacturing in the 
United States has made it possible for a greater per- 
centage of the people to buy automobiles, and these ma- 
chines demand, of course, more crude oil for fuel and 
for lubrication. This increased demand along with that 
of the increased use of oil in the industrial operations 
for building the cars has resulted in an increased use 
of the oil resources of the United States. Since sul- 
phuric acid enters largely into the refining of these oils, 
the acid industry has been called on to measure up to 
this demand. 


If the Southern complete-fertilizer maker had been 
able to secure potash from some place other than Ger- 
many, and southern fertilization had been practised as 
in normal years, there would have been in the aggregate 
such a demand for sulphuric acid that there would have 
been no hope of meeting it. If it had not been for the 
aid of the Southern fertilizer manufacturer in diverting 
his acid output from the fertilization of soil to the 
needs of other industries we would not have had our 
present industrial activity. The Southern soil, how- 
ever, cannot weather more than a few seasons of par- 
tial fertilization. The increased demand for cotton, 
both as a result of industrial activity and the manufac- 
ture of smokeless power and gun cotton, has forced the 
Southern cotton grower to wonder what will happen in 
the coming year if he fertilizes so little as he has for 
the past two or three years. The three plant foods 
that are essential in a fertilizer are available potash, 
available nitrogen and available phosphorus. The only 
real potash comes from the Stassfurt mines of Ger- 
many, although the United States is now producing 
some low-grade material in Nebraska. We of the 
United States have the real supply of phosphate rock 
and in normal times are easily able to make more than 
enough sulphuric acid to take care of any demand that 
may be made of its acidulation. With the potash sup- 
ply from Germany cut off and with the acid supply util- 
ized some other way, the Southern cotton grower has 
been compelled virtually to do without. This year he is 
beginning to think that something strenuous should be 
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done, because high prices of cotton and food make fer- 
tilization imperative for the reason that a good yield 
per acre cannot be hoped for unless some potash and 
acidulated phosphate rock are supplied to the soil. This 
in turn will stimulate a further intensified production 
of acid, if such is necessary, and I rather expect this 
demand for fertilizer will keep on intensely even though 
the war will have removed the demand for acid for the 
making of explosives. In other words, after allowing 
Southern soil to go for two or three years it will proba- 
bly take more than the normal yearly supply to rehabili- 
tate it. 

Sulphuric acid is one of the raw materials entering 
into the manufacture of most other chemicals, notably 
nitric acid, hydrochloric acid, salt cake (which is used 
in the plate-glass business), blue vitriol, green vitriol, 
almost all organic preparations, artificial leathers, 
combs, reclaimed rubber, electrical insulators, etc., and 
one could indefinitely elaborate upon the effect that new 
industries and the stimulation of increased activities in 
al] lines of business have had on its production. Suffice 
it to say that it has all resulted in causing an increase 
of plant capacity so greatly in excess of what apparently 
can be used after the war is over that some manufac- 
turers are already concerned. Operators will consider 
it advisable to keep plants running as long as possible 
before shutting down since it is well known that an idle 
sulphuric acid plant deteriorates much more rapidly 
than does one that is running. 


FUTURE OF THE INDUSTRY 


For the future, I think the general trend will be to 
relegate acid manufacture to those engaged in the 
metallurgical industry. I think there will be a gradual 
decline in the practice of pyrites-burning, and inci- 
dentally brimstone, for the express purpose of making 
sulphuric acid. From an economic point of view this 
would be probable for the reason that it would seem un- 
desirable for one part of the country to be wasting 
thousands of tons of available sulphur gas while an- 
other part is spending millions of dollars for the pur- 
chase of sulphur-bearing material, when a large part of 
the latter comes from a greater distance than would 
the acid if it came from the point at which it is being 
wasted. If we could properly impress the railroads 
with the advisability of hauling this commodity at 
rates more comparable with those of other commodities 
used in equal tonnages and having approximately equiv- 
alent values, we might secure a better commercial condi- 
tion. If this equalization is not practicable, I think 
there will be a general trend of acid-consuming indus- 
tries toward the territory at which sulphuric acid may 
be cheaply produced as a by-product in a manner simi- 
lar to the trend of industries demanding cheap elec- 
trical power to the Niagara Falls district. 

Denver, Col. 





Shale Oil Reserve for Navy.—In the annual report of 
the Director of the Geological Survey, just made public, 
attention is called to the creation of two naval oil re- 
serves in Colorado and Utah. The Survey has explored 
large areas in Colorado and Utah that contain immense 
deposits of such shales, some of which carry 30 to 50 
gallons of oil to the ton. The Colorado reserve created 


for the Navy contains 45,440 acres, and the one in Utah 
86,584 acres. 
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which is far from being complete—was to con- 

duct a preliminary study of the correlation of 
electric and thermal properties of steels in the light of 
the solution theory if accepted in the full sense of the 
term. 

Although an apparent connection between thermal 
and electrical conductance in metals had previously 
been noted by Forbes, it was the systematic work of 
Wiedeman and Franze in 1854 which demonstrated the 
relationship was probably a definite one. If this were 
the case it would be reasonable to expect both electrical 
and thermal resistivity in metals might be due to the 
same atomic or molecular mechanism. Although numer- 
ous investigators studied the relation existing between 
electrical and thermal resistivity in metals subsequent 
to Wiedeman and Franze’s publication, it was the ex- 
haustive work of Jaeger and Diesselhorst which demon- 
strated that the ratio of the electrical to the thermal re- 
sistivity is approximately constant for pure metals, 
but does not hold equally well for impure metals or al- 
loys. In 1897 Schulze’ measured the thermal and elec- 
trical conductivities of five carbon steels and one man- 
ganese steel, and showed that the Wiedeman and Franze 
law did not hold in the case of these metals. It is now 
generally conceded that the Wiedeman and Franze law 
—that is, the ratio of the electrical to the thermal re- 
sistivity in absolute units—holds quite closely for pure 
metals, being about 6.5 x 10°". It does not, however, 
hold very closely for impure metals or alloys, although 
in general any marked change in electrical resistivity is 
accompanied by a corresponding change in thermal re- 
sistivity. During the past twenty years physicists 
have carried out a great number of experiments in 
order to determine with increasing degree of accuracy 
the correlation of electrical and thermal resistivity in 
metals, with special view to the influence of the tem- 
perature at which the measurements were made on this 
relationship. In almost all this work metals or alloys 
of metals other than iron were employed. Very few, 
if any systematic measurements of the thermal re- 
sistivity of steel have been made, although the fact 
that there is a close relationship between the chemical 
constitution and electrical resistivity of steel has been 
recognized for more than fifty years, and has served 
as a basis for many researches. 

Although the solution theory of metals, as it is now 
termed, was first advanced more than a century ago, 
to the great majority of physicists and metallurgists 
the term is almost a meaningless phrase, since they 
still refuse really to accept as a mental concept the es- 
sential unity of mechanism of metallic and aqueous so- 


|": E principal object of the present investigation— 





°A paper pent at the annua] meeting of the Iron and Steel In- 
stitute, ion, Sept. 20, 1917. 
4annal. Phys. Chem., vol. 63, p. 23, 1897. 





lutions. They all recognize and take into account the 
part played by the solvent as differentiated from that 
played by the solute in ordinary solutions, and yet, when 
studying the properties of metallic solutions, many of 
them refuse to recognize the essential unity of mech- 
anism, and make little or no effort to differentiate be- 
tween the part played by the solvent and that by the 
solute. It would seem entirely possible that, if metallic 
solutions were regarded from exactly the same view- 
point as ordinary solutions, reasonable explanation for 
many well-known phenomena might be found which 
cannot be satisfactorily explained in any other way. 

In 1915 one of the authors’ gave experimental evi- 
dence to substantiate the conception that total electrical 
resistivity of steel must be considered as made up of 
two components—first, that due to the solvent, and, 
second, that portion due to the carbides in solution; 
the effect of these latter on the electrical resistivity be- 
ing proportional to the concentration of the carbides 
actually in solution. It was there suggested that, as 
in aqueous solutions, it is the molecules in solution 
which are capable of reacting with different forms of 
energy, and consequently the electrical resistivity would 
be dependent on the molecular concentration of the 
carbides in solution, since by their reactivity these car- 
bides would cause electrical energy to disappear as such 
and reappear in the form of heat. 

In a later paper’ the dependence of the electrical re- 
sistivity on the concentration of ‘the carbides in solu- 
tion was confirmed, and it was further shown that if 
carbides are the only solutes present in noticeable 
amounts the thermo-electric potential due to dissolved 
carbides is a function of the concentration. In these 
same papers it was further shown that electrical con- 
ductance is almost entirely through the solvent, while 
electrical resistivity is only in part due to the solvent, 
frequently as much as 80 per cent or more of the total 
resistivity being due to the solutes in solution. 





























EXPERIMENTAL 





The experimental bars used were all machined dows 
to a uniform size of 6 mm. square by 15 cm. in length 
from stock samples of larger bars furnished by the 
courtesy of the same companies which have supplied us 
with bars on our previous work. The composition of 
the steels used in the present research is given it 
Table I. 

In annealing the steels used, a number of sample |ars 
were usually packed in an electrically heated furiace 
in such a way as to avoid oxidation, and the tempor 
ture raised overnight to that stated as the tempera ure 
from which each sample was annealed, after which the 
furnace was allowed to cool for twenty-four hours and 












*Journal of the Iron and Steel Institute, 1915, No. II, p. 163 
"Journal of the Iron and Steel Institute, 1916. No. II, p. 265 
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Taste I—Composition oF STEELS. 


Phos- 
j 
Car- |Man- phorus |Sulphur! Silicon | Copper| Nickel | Chrom- 


Steel bon /|ganese per Cent. per Cent. per Cent. jper Cent per Cent. jum 
per | per per Cent. 
Cent. | Cent. 
j ———S EE -—— = — 
INI 0.018 | 0.016 0.005 O.01L8 0.018 
H57. | 0.5/ | O.11 0.010 | 0.020 0.17 
IN¢ 1.184 | 0.916 9.005 0.018 ‘ 9018 | 
C5 0.945 | 0.189) U.U1S 0.016 0.155 | 
Hi 1s | 0.67 0.007 0.019 0.16 | 3.45 
MSs 0.326 | 0.405 0.018 0.026 0.162 4.45 
Ho 0.14 | 0.44 0.009 0.008 0.11 . @.e 1.61 
SN1 | 1.110! v.40 0.020 0.048 1.20 0.06 | O31 0.048 
SN3 0.104 | 0.122 0.03 0.025 3.049 see 


MNI 1.150 | 1.15/ 0.055 0.023 0.25 


the large sample bars removed. It was from the sample 
bars thus annealed that the small experimental bars 
used for quenching were machined. All temperatures, 
whether of annealing or quenching, were measured by 
means of standard piatinum-rhodium thermocouples 
standardized at intervals against the melting point of 
pure silver taken at 961 deg. C. 

The method of hardening the small bars was essen- 
tially the same as that employed in this laboratory for 
some years and described in detail in 1915. The bars 
to be quenched where suspended in an electrically 
heated furnace so designed that, no matter how long 
they were kept in the furnace, there was no oxidation, 
and carburization, if occurring at all, did not exceed 
0.02 per cent. The bars were kept in the heated cham- 
ber as a rule one hour, the temperature being measured 
by a thermocouple placed 2 to 3 mm. from the bars 
under treatment. The quenching bath was a large vol- 
ume of ice-water, and, as in our previous work, the 
time required a bar from the furnace to the quenching 
bath was a little less than one second, the same amount 
of time being required to cool the bar from the quench- 
ing temperature to below a red heat. Experience in 
this laboratory has tended to show that bars which are 
perfectly clean and bright cool somewhat more quickly 
on quenching than the same sized bars which have 
been heated in a fused salt bath. These latter, on 
withdrawing from the heating bath, are covered with a 
thin film of fused salt which appreciably retards the 
cooling effect of the water. Enough bars of each kind of 
steel were quenched to enable the specific resistivity and 
thermo-electric potential to be measured at the same 
time. Thermal resistivity was measured on one of 
these bars after the other measurements had been made. 
After all the bars had been quenched they were care- 
fully polished and the measurements of specific re- 
sistivity, thermo-electromotive force, and thermal re- 
sistivity, made with no more delay than was necessary. 
Numerous experiments in this laboratory have shown 
that, on account of the instability of the solid solution 
produced by quenching steel in cold water the specific 
resistivity and correlated properties will fall off very 
appreciably even at room temperature within a com- 
paratively short time. 

The specific resistances were measured in all cases 
on bars kept immersed in an oil bath and maintained 
at a constant temperature of 25 deg. C. The method of 
determining specific resistance was the same as that 
heretofore employed, that is, by measuring the fall in 
potential between knife-edges clamped to the bar 10 
cm. apart, while a current of constant density was 
flowing through the bar. 





‘Journal of the Iron and Steel Institute, 1915, No. IT, p. 164. 
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On account of the rapid change in chemical constitu- 
tion of hardened steel with increase of temperature it 
was thought best to make the measurements of specific 
resistances, thermo-electromotive potential, and ther- 
mal resistivity without allowing the temperature of 
the bars at any time to exceed 35 deg. C. or 40 deg. C. 
The thermo-electromotive force measured, therefore, 
was that due to the temperature gradient between 
0 deg. C. and 25 deg. C. The method employed was a 
modification of the one used a year ago and described 
in detail in one of our previous papers.’ In the method 
used in the present work three bars of the same steel 
and subjected to the same heat treatment were clamped 
togetner to form a triple compound bar, to the ends of 
which were attached, by means of pure iron clamps, 
the annealed ingot iron leads connecting the ends of the 
compound bar with the galvanometer by means of 
which the potential was measured. One ena of the 
compound bar was maintained, as in our previous work, 
at 0 deg. C. by means of crushed ice, while the other 
was immersed in the same oil bath as that used for 
specific resistivities, which was maintained at 25 deg. 
C. Thus the thermo-electromotive force, measured and 
expressed in microvolts, represents the difference in 
thermo-electromotive potential of the steel in question 
and pure iron over the temperature gradient from 
0 deg. C. to 25 deg. C. 

As the work herein described is in a sense a pre- 
liminary study of the correlation of electrical and ther- 
mal resistivities without any attempt to determine the 
absolute relationship, the thermal resistivities so far 
determined have all been relative, that of pure ingot 
iron being taken as unity. It is hoped that later new 
determinations of thermal resistivities will be made 
with improvements in the apparatus which will enable 
such measurements to be made under more favorable 
conditions, and with a higher degree of precision, so 
that the results may be reduced to absolute units. The 
method employed of measuring the relative thermal 
resistivities herein given was one of the stationary 
temperature type, the technique of which was developed 
under the direction of Dr. Carelton V. Kent of the 
Department of Physics. The detailed description of 
this method of Dr. Kent is given in the Physical Review 
of 1917. 

The method of determining the relative thermal re- 
sistivities is briefly as follows: The bars, 6 mm. square 
and 15 cm. in length, are provided with two holes a 
little more than 1 mm. in diameter and 4% mm. in 
depth, one hole being 5 mm. from the cold end of the 
bar and the other 10 cm. from the same end. These 
holes are for the insertion of fine copper-constantan 
thermocouples, by means of which the difference in 
temperature between each of the holes and the sur- 
rounding space is measured. The holes were filled with 
paraffin oil before inserting the thermocouples; a better 
thermal contact being thus obtained between the couple 
and the steel than when the oil was not used. About 3 
cm. of one end of the bar was inserted in a small heating 
oil by means of which the temperature of the bar at 
the hot end could be easily raised and maintained con- 
stant for any desired length of time. The bar, sup- 
ported in the heating coil and with thermocouples in 
position, was inserted into the center of a heavy steel 
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cylinder, 20 cm. inside diameter and 40 cm. long, 
and closed at the inner end with a heavy steel 
plate. This steel cylinder was, in turn, boxed in, 
in order to avoid local air currents. The mass of the 
metal—something more than 20 kilograms—was suf- 
ficient to maintain reasonable constancy of temperature 
throughout the interior during a given experiment. 
After a bar whose thermal resistivity was to be meas- 
ured had been inserted into the steel cylinder, a cur- 
rent was turned on through the heating coil until the 
thermocouple showed a rise of about 10 deg. C. The 
copper-constantan thermocouples used were made of 
very fine wires, each being calibrated against a stand- 
ard thermometer. The couples gave a deflection of 
about 6 mm. per each degree, so that tempera- 
tures could be readily measured to within less than 
0.05 deg. C. Since all bars were of the same dimen- 
sions, the thermocouple holes were the same distances 
from the cold end in every case, and the temperature 
of the higher point of measurement was substantially 
constant in all cases, the difference in temperature at 
the cold and hot points of measurement must have 
been directly dependent upon the thermal resistivities 
of the bars. Usually from 1% to 2 hours were required 
for the system to come to equilibrium. When this had 
been attained, the ratio of the temperature difference 


at the hot and cold ends of the bar was calculated. Dr. 
(3) 


Kent has shown that the ratio — = 
8 


cos aL in which 


hp 
— where h is the heat lost 
cq 


simplified equation a = 


to the enclosure from 1 sq. cm. of the surface per 
degree excess temperature, p is the perimeter, c is the 
conductivity and q is the cross-section of the bar. From 
mathematical tables giving hyperbolic functions aL 


may be found from the experimentally determined 
i.) 


temperature ratio —. 
i) 


5 
reciprocals of the conductivity or the resistivity, the 


Since we are interested in the 
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relative resistivities may be easily found from the 
(aL) as h, p, g, and L the distance between the hot and 
cold points of measurement, are the same for each bar. 
The resistivities would, therefore, be directly propor- 


.tional to the square of the (aL). 


The results of the measurements of the specific resis- 
tance at 25 deg. C., of the relative thermal resistivity, 
and of the thermo-electromotive force of the nine steels 
in the annealed condition, are given in Table II, in 
which the steels are arranged in order of increasing 
specific resistance. In this table is also given the spe- 
cific resistance of the pure ingot iron, which is taken 
as unity in the determination of relative thermal resis- 
tivities and which is also used in opposition to the dif- 
ferent steels when determining the thermo-electromo- 
tive potential. The small numbers in parentheses fol- 
lowing the names of the steels as given in Table II 
serve to identify the points corresponding with each 
steel, as shown graphically in Figs. 1 and 2. 


Tarie Il.—Tasie Snowrne Sreciric Restwerance Retative Tuermar Re 
SISTIVITY, AND THEeERMO-ELectrromotive PorenTiaL oF ANNEALED STEELS 


Thermo - Eiec 
Relative tromotive 
Thermal 


Resistivity 


Resist- 
ance in 
Microhms 


Temperature of Specific 


Steel. Annealing. Potential 
against Ingot 
Iron in 


Microvolts 





INI(1) 
H57 (2) 
INC (3) 
C5 (4) 
H1 (5) 

MS (6) 
H6 (7) 
SNI1 (8) 
SN3 (9) 
MNI (10) 





In Table III are given the corresponding measure- 
ments made on the same steels as those given in 
Table II, but with the steels in the quenched or hard- 


ened condition. The steels are again arranged in order 
of increasing specific resistance, but it will be noted, 
from the small figures in parentheses following the 
name of each steel, that the order of arrangement of 
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FIG. 1.—THERMAL RESISTIVITY AND THERMO-ELECTRO- 
MOTIVE POWER OF ANNEALED STEELS 
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2—THERMAL RESISTIVITY AND THERMO-ELECTRO- 
MOTIVE POWER OF QUENCHED STEELS 
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the steels in the hardened condition is quite different 
from what it was when the steels were annealed. 

In order to bring out the correlation of the thermal 
and electrical resistivities as influenced by chemical 
constitution and heat treatment, the results of the 
measurements given in Tables II and III are shown 
graphically in Figs. 1 and 2. In these the specific re- 
sistances in michroms are shown on the abscisse, while 
the corresponding relative thermal resistivity and 
thermo-electromotive potentials are shown on the ordi- 
nates. It will be noted that the curve of relative 
thermal resistivity is approximately a straight line 
except for two points, 8 and 9, of the steels SN1 and 
SN3, both of which are high silicon steels, the silicides 
apparently giving a distinctly higher ratio of electrical 
to thermal resistivity than do carbides or other solutes. 


I1].—Taste Snowrmne Sreciric Resistance, 
AND THerMo-ELecrromotive PoTentiaL 


TABLE 
ResisTiviry, 
STEELS 


or HarpEenep 


Thermo-Elec- 
tromotive 
Potential 
against Ingot 
Iron in 

Microvolts. 


Relative 
Thermal 
Resistivity. 


Temperature of Specific Resist- 
Quenching ance in 
Microhms. 


Degrees C. 
Annealed 
902 
902 
S30 
900 
830 
830 
902 
830 
902 
902 
S30 56. 38 
MNI1 (10) 902 69 


A study of the data given in Tables II and III, and 


of the curves shown in Figs. 1 and 2, reveals some 
interesting relationships, especially if viewed in the 
light of the solution theory of steel accepted in the full 
sense of the word. If steel is regarded as made up of 
a solvent and solutes, we may get an approximate idea 
of the relationship of that portion of the electrical 
resistivity due to solutes, to that portion of the thermal 
resistivity to solutes by subtracting from the total 
specific resistance of pure iron (10.64), and, from the 
total relative thermal resistivity, that of pure iron 
(1.00), and then finding the ratio of the electrical re- 
sistivity to the relative thermal resistivity. The ratio 
of the electrical resistivity to its relative thermal re- 
sistivity of pure iron would, of course, be 10.6. If, in 


the case of the annealed steels, we calculate by the, 


method above just suggested—the ratio of the elec- 
trical resistivity to the relative thermal resistivity—we 
find this varies from 14.3 to 19.7 in the case of SN3, 
in which the solute is almost entirely silicide. In the 
case of the hardened steels the ratio of the electrical 
resistance to the relative thermal resistance due to 
solutes varies from 13.4 to 17.4, the highest ratio again 
being due to that of SN3, containing the highest con- 
centration of silicides. These ratios are all noticeably 
higher than the ratio found in the case of pure iron 
solvent and confirm what has been known for many 
years—that the Wiedeman and Franz law does not hold 
in the case of impure metals or alloys, the electrical 
resistivity of such metals increasing more rapidly than 
the thermal resistivity. In all the steels under exami- 
nation the effect of quenching has been to increase both 
the electrical and thermal resistivity, the extent of this 
change being closely connected with the percentage of 
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carbon in the steels. This would be expected, since it 
is the carbides which precipitate from solution when 
the steel is annealed and again pass into solid solution 
when heated above Ac3 just before quenching. 


In 1916° a hypothesis to account for electrical resis- 
tivity in steels was advanced. This hypothesis assumed 
the essential unity of mechanism of solid solutions 
and of aqueous solutions, and attributed that portion of 
the total specific resistivity due to carbides in solution 
to the transformation of electrical energy into heat, 
this transformation being due to the fact that it is 
those molecules in solution that are most reactive to- 
ward any form of energy. If heat is assumed to be 
made up of two forms of motion, one portion being 
electronic and the rest atomic or molecular motion, we 
might easily find a reasonable explanation for the cor- 
relation between electrical and thermal resistivities 
based on the solution theory in the full sense of thé 
word. If molecules of solutes in solution are capable 
of reacting with electrical energy and transforming a 
portion of this electronic motion into atomic or mole- 
cular motion, thus producing electrical resistivity, it 
would be only reasonable to expect that the same 
molecules in solution which could transform electronic 
motion of electricity would also be capable of trans- 
forming that portion of heat which exists as electronic 
motion into atomic or molecular motion. Under this 
conception we would expect a close relationship between 
the electrical and thermal resistivities of steel, since 
they both become dependent upon the chemical con- 
stitution. 

When carbides are the only solutes present to any 
considerable extent it was shown in the paper before 
referred to that there is a parallelism between the 
thermo-electromotive potential of these carbides and 
the specific resistance, both being dependent on the 
concentration of the carbides in solution. From the 
curve of the thermo-electromotive potential shown in 
Figs. 1 and 2 it will be evident that the thermo-electro- 
motive potential is dependent upon the chemical com- 
position of the solutes as well as on the concentration. 
Under the conception of the essential unity of mechan- 
ism of metallic and aqueous solutions, the assumption 
that the thermo-electromotive potential of solutes in 
solid solution is exactly analogous to the solution ten- 
sion of electrolytes in aqueous solution would offer a 
simple explanation for the changes in thermo-electro- 
motive potential due to differences in chemical compo- 
sition and heat treatment. If a cell be set up with an 
aqueous solution of a singie electrolyte A, the electro- 
motive force of such a cell will be dependent on the 
chemical composition and concentration of the elec- 
trolyte. If a second cell be set up with an electrolyte B, 
of higher solution tension than A, the electromotive 
force of the second cell will be higher than that of the 
first for a given concentration. If a cell be set up with 
a mixture of these electrolytes, A and B, the electro- 
motive force of such cell will not be additive, but wi! 
be intermediate between that of A and B, never reach- 
ing as high as when B alone is present. An exactly 
analogous change will be found in the thermo-electro- 
motive potential of steels when the concentration of 
the solutes in solution is changed by heat treatment. 
When the thermo-electromotive potential of the solute 
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in solution, other than carbides, is higher than that 
due to carbides in solution, the thermo-electromotive 
potential of such steels in the hardened condition tends 
to be lower than that of the same steel annealed, since 
in the annealed condition the carbides are very largely 
precipitated. This is most strikingly illustrated in 
case of SN1, where we find a distinct drop in thermo- 
electromotive potential brought about by quenching, 
although the specific and thermal resistivities are both 
markedly increased due to the increased concentration 
of the solutes in solution. 


University of Michigan, 
Ann Arbor, Mich. 
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U. S. Pat. 1202327, Oct. 24, 1916. 

Chem. Abst., 1917, vol. XI, no. 1, p. 89. 

J. Soc. Chem. Ind., 1916, Dec. 15, vol. XXXYV, p. 
1221. 

SPENCER, A. C., Washington, D. C. 

Process of making cement and by-products. 

U. S. Pat. 1209220, Dec. 19, 1916. 

Chem, Abst., 1917, vol. XI, no. 4, p. 389. 

SPENCER, A. C., and ECKEL, E. C. 

Process of making cement from a potassiferous 
natural iron silicate of the glauconite type. 

U. S. Pat. 1209219, Dec. 19, 1916. 

Chem, Abst., 1917, vol. XI, no. 4, p. 389. 
SPENSLEY, J. W., and BATTERSBY, J. W., Manchester. 
Manufacture of soluble silicates. 

British Pat. 11959, May 14, 1914. 
478508, April 24, 1915. 
March 21, 1916. 

J. Soc. Chem. Ind., 1915, vol. XXXIV, p. 834. 

YNGSTROM, L. and LINDBLAD, A. R. 

Alkali-aluminium compounds. 

Swedish Pat. 41110, Aug. 9, 1916. 

Chem. Abst., 1916, vol. X, p. 3038. 

YNGSTROM, L.; LINDBLAD, A. R., and BERGSCHOLD, 
S. A. J. 

Disintegrating alkali aluminium silicates. 

Swedish Pat. 40757, June 7, 1916. 

Chem. Abst., 1916, vol. X, p. 2393. 

1917—ANDERSON, E., and MESTELL, R. J. 
Volatilization of potash from cement materials. 
Jour. Ind. Engng. Chem., 1917, vol. IX, p. 253-261. 
ANONYMOUS. 
Manufacture of potash from feldspar. 
J. Board Agric., 1917, vol. XXIII, pp. 1087-91. 
ANONYMOUS. 
Potash from cement mills. 
Met. & Chem. Eng., 1917, vol. XVI, p. 653. 
ASHCROFT, E. A. 

A neglected chemical reaction and an available 
squrce of potash. 

Bull. No. 159, Institution of Mining and Metal- 
lurgy, Dec. 13, 1917. 

The author investigates the reversible reaction 

2NaCl + K.O.AL0,.6(Si0,) < Na,O.ALO,. (6Si0,)+ 
2KCL. 
BASSETT, H. P. Assignor to the Spar Chemical Com- 
pany, Baltimore. 

Process of producing soluble K-compounds; process 
of treating K-containing silicates and phosphate 
rock and the product of such process. 

U. S. Pats. 1217388, 1217389, 121,7390, all of Feb. 
27, 1917. 

Chem. Abst., 1917, vol. XI, no. 10, pp. 1528-29. 

J. Soc. Chem. Ind., 1917, April 30, vol. XXXVI, 
p. 455. 

BENHAM, D. J. 

Potash from feldspar. 

Canadian Chem. Jour., 1917, May vol. I. 

Met. & Chem. Eng., 1917, vol: XVI, pp. 704-705. 

J. Soc. Chem. Ind., 1917, vol. XXXVI, no. 17, p. 960. 


French Pat. 
U. S. Pat. 1176613, 
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BLUMENBERG, H., Los Angeles. 
Process of extracting potassium from minerals. 
U. S. Pat. 1214003, Jan. 30, 1917. 
Chem. Abst., 1917, vol. XI, no. 8, p. 1027. 
J. Soc. Chem. Ind., 1917, March 31, vol. XXXVI, 
p. 349. 
Briccs, L. J., and BREAZEALE, J. F. 
Availability of potash in certain orthoclase-bearing 
soils as effected by lime or gypsum. 
Jour. Agric. Research, 1917, vol. VIII, pp. 21-28. 
CHARLTON, H. W. Assignor to Kaolin Products Cor- 
poration. 
Process of decomposing silicates (glauconite). 
U. S. Pat. 1234626, July 24, 1917. 
(Abst.) J. Soc. Chem. Ind., 1917, vol. XXXVI, no. 
18, p. 1008. 
CHARLTON, H. W. 
Potash recovery from greensand and feldspar and 
by-products therefrom. 
Paper read at the fifty-fifth meeting of the Amer. 
Chem. Soc., Boston, Sept. 10-13, 1917. 
Cow Les, A. H. 
Production of fertilizers. 
Canadian Pat. 178281, July 12, 1917. 
CRANFIELD, H. T. 
Blast-furnace flue dust, a new source of potash. 
Jour. Bd, Agriculture, 1917, vol. XXIV, pp. 526- 


530. 
J. Soc. Chem. Ind., 1917, Sept. 29, vol. XXVI, p. 
1006. . 
DorEMuS, C. A. Assignor to J. S. Hoyt, Darien, 
Conn. 
Process for obtaining aluminium fluoride from 
feldspar. 


U. S. Pat. 1237488, Aug. 21, 1917. 
J. Soc. Chem. Ind., 1917, Oct. 31, vol. XXXVI, no. 
20, p. 1094. 
EBAUGH, W. C. 
Potash and a world emergency. 
Jour. Ind. Engng. Chem., 1917, July, vol. 1X, no. 7, 
pp. 688-692. 
ELLIs, C. 
White hydraulic cement and potassium salts from 
feldspar. 
U. S. Pat. 1224454, May 1, 1917. 
Chem. Abst., 1917, vol. XI, no. 13, p. 2035.° 
J. Soc. Chem. Ind., 1917, June 30, vol. XXXVI, p. 
649. 
FRAZER, J. C. W.; HOLLAND, W. W., and MILLER, E. 
A new method for the recovery of salts of potas- 
sium and aluminium from mineral silicates. 
J. Ind. Engng. Chem., 1917, Oct., vol. IX, no. 10, 
pp. 935-6. 
GILLEN, W. H. 
Process for decomposing feldspar and other potash- 
bearing silicious minerals. 
U. S. Pat. 1215518, Feb. 13, 1917. 
J. Soc. Chem. Ind., 1917, April 30, vol. XXXVI, 
p. 455. 
GILLEN, F. C. 
Process for obtaining potash from potash-rocks. 
U. S. Pat. 1215517, Feb. 13, 1917. 
J. Soe. Chem. Ind., 1917, April 30, vol. XXXVI, 
p. 455. : 
Chem. Abst., 1917, vol. XI, no. 9, p. 1269. 
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GLAESER, W., Brooklyn. Assignor to G. T. Bishop. 

Process of producing potash from feldspar. 

U. S. Pat. 1237197, Aug. 14, 1917. 

J. Soc. Chem. Ind., 1917, Oct. 15, vol. 36, p. 1048. 

Met. & Chem. Eng., 1917, Nov. 1, vol. XVII, no. 9, 
p. 557. 

Chem. Abst., 1917, vol. XI, no. 21, p. 2947. 

GLAESER, W. 

Process for obtaining alkalies from feldspar and 
similar minerals. 

U. S. Pat. 1239787, Sept. 11, 1917. 

HALVERSEN, B. F. 

Extracting soluble potassium and aluminium com- 
pounds from silicates. 

Norwegian Pat. 27883, April 30, 1917; British Pat. 
107012, May 30, 1917. 

Chem. Abst., 1917, vol. XI, no. 16, p. 2392; no. 19, 
p. 2720. 

HuBER, F. W., and REATH, F. F. 

Potassium compounds from flue dust of cement 
works. 

U. S. Pat. 1219315, March 13, 1917. 

Chem, Abst., 1917, vol. XI, no. 10, p. 1535. 

Huser, F. W., and REATH, F. F. 

Potassium salts from flue dust. 

U. S. Pat. 1220989, March 27, 1917. 

Chem. Abst., 1917, vol. XI, no. 11, p. 1733. 

Huser, F. W.; REATH, F. F., and TREANOR, J. 

Concentrated potash, a by-product of cement mills. 

Engng. News-Record, 1917, vol. LXXVIII, pp. 630- 
632. 

JACKSON, L. L. Assignor to O. C. Horney, New York. 

Process of decomposing silicates. 

U. S. Pat. 1233273, July 10, 1917. 

(Abst.) J. Soc. Chem. Ind., 1917, Sept. 29, vol. 
XXXVI, no. 18, p. 1008. 

Chem. Abst., 1917, vol. XI, no. 16, p. 2395. 
JACKSON, L. L. Assignor to O. C. Horney, New York. 
Process of producing fertilizers from silicates. 

U. S. Pat. 1232553, July 10, 1917. 

(Abst.) J. Soc. Chem. Ind., 1917, Sept. 29, vol. 
XXXVI, no. 18, p. 1021. 

KALMuS, H. T. Assignor to the Exolon Company, 
Cambridge, Mass. 

Process of treating nephelin-syenite. 

U. S. Pat. 1234905, July 31, 1917. 

J. Soc. Chem. Ind., 1917, Sept. 29, vol. XXXVI, p. 
1008. 

LINDBLAD, A. R. 

Cyanogen compounds from native or artificial alkali 
silicates. 

French Pat. 482176, Feb. 27, 1917. 

Chem. Abst., 1917, vol. XI, no. 23, p. 3181. 

LIPMAN, J. G. 

Process for rendering phosphate rocks and potash- 
bearing rocks, such as feldspar and greensand 
marl, available as fertilizers. 

British Pat. 104174, Feb. 7, 1917. 

Chem. Abst., 1917, vol. XI, no. 11, p. 875. 


McKEE, R. H. 
Aluminium and potassium salts from silicates o' 
the sericite type. 
U. S. Pat. 1222960, April 17, 1917. 
Chem. Abst., 1917, vol. XI, no. 12, p. 1891. 
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J. Soc. Chem. Ind., 1917, June 30, vol. XXXVI, p. 

646. 
MELKMAN, 8. E. 

The Melkman process for potash. 

Canadian Chem. Jour., vol. I, 1917, pp. 77-79. 

Chem. Abst., vol. XI, 1917, no. 22, p. 3096. 

MESSERSCH MIDT, A., Stolberg, Germany. 

Manufacture of an artificial manure or fertilizer. 

U. S. Pat. 1214346, Jan. 30, 1917. (Date of appli- 
cation Oct. 25, 1916.) 

NESTELL, R. J., and ANDERSON, E. 

The nature of cement mill potash. 

J. Ind. Engng. Chem., 1917, vol. IX, pp. 646-651. 
NEWBERRY, S. B. 

Alkalies from cement-kiln dust. 

U. S. Pat. 1239616, Sept. 11, 1917. 
REID, J. H. 

Process of securing water-soluble potassium com- 
pounds from water-insoluble potassium-contain- 
ing minerals. 

U. S. Pat. 1226812, May 22, 1917. 

Chem. Abst., 1917, vol. XI, no. 14, p. 2141. 

J. Soc. Chem. Ind., 1917, July 16, vol. XXXVI, no. 
13, p. 712. 

REID, J. H. 

Potassium cyanide from feldspar. 

U. S. Pat. 1226811, May 22, 1917. 

Chem. Abst., 1917, vol. XI, no. 14, p. 2141. 

RHODIN, J., Chiswick. 

Method of utilizing feldspar. 

U. S. Pat. 1232977, July 10, 1917. 

(Abst.) J. Soc. Chem. Ind., 1917, Sept. 29, vol. 
36, no. 18, p. 1008. 

Chem. Abst., 1917, vol. XI, no. 16, p. 2395. 

RICHARDSON, W. D., Assignor to Swift & Co., Chicago, 

Process for manufacturing fertilizers. 

U. 8. Pat. 1232452, July 3, 1917. (Date of Appli- 
cation, Aug. 28, 1915.) 

Ross, W. H. 

The extraction of potash from silicate rocks. 

Jour. Ind. Engng. Chem., 1917, May, vol. IX, no. 5, 
pp. 467-472. 

J. Soe. Chem. Ind., 1917, June 30, vol. XXXVI, p. 
642. 

Ross, W. H., CAROTHERS, J. N., and Merz, A. R. 

The use of the Cottrell precipitator in recovering 
the phosphoric acid evolved in the volatilization 
method of treating phosphate rock. 

Jour. Ind. Engng. Chem., 1917, vol. IX, pp. 26-31. 

Ross, W. H., and Merz, A. R. 

The recovery of potash as a by-product in the 
cement industry. 

Paper read at the 55th meeting of the Amer. Chem. 
Soc., Boston, Sept. 10-13, 1917. 

J. Ind. Engng. Chem., 1917, Nov. 1, vol. IX, no. 11, 
pp. 1035-38. 

American Fertilizer, 1917, Sept. 29, vol. 47, no. 7, 
pp. 26-28. 

Ross, W. H., Merz, A. R., and WAGNER, C. R. 

The recovery of potash as a by-product in the ce- 
ment industry. 

U. S. Dept. Agr., Bureau of Soils, Bull. No. 572, 

1917, pp. 1-22. 

Cement World, vol. XI, 1917, no. 11, pp. 21-26. 
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TREANOR, J. 
Potash from cement at the works of the Riverside 
Portland Cement Co. 
Met. & Chem. Eng., 1917, vol. XVI, pp. 701-03. 
J. Soc. Chem. Ind., 1917, vol. XXXVI, no. 17, p. 961. 





Chemical Alliance Succeeds Chemical Com- 
mittee of Council of National Defense 


With the dissolution of the committees of the Council 
of National Defense, a plan was submitted to the author- 
ities in Washington, whereby the Chemical Alliance, 
Inc., would take over some of the work of the Commit- 
tee on Chemicals and its various sub-committees. The 
Chemical Alliance was originally formed last August 
to take up certain matters in connection with fertilizers 
and pyrites importation. 

The officers and directors of the Chemical Alliance, 
Inc., were all members of the Chemical Committee. 

Rather than resolve the various sub-committees of the 
Chemical Committee into separate and distinct trade 
committees, it seemed advisable to the Chemical Com- 
mittee at the time of the dissolution of Council of Na- 
tional Defense committees to try and hold its organiza- 
tion intact, and the Chemical Alliance, Inc., seemed to 
offer the best medium for the accomplishment of this 
purpose. 

Dr. William H. Nichols, chairman of the Committee 
on Chemicals and president of the Chemical Alliance, 
Inc., resigned from the presidency of the Alliance, and 
Horace Bowker, vice-president of the Chemical Alliance, 
Inc., was elected president. Henry Howard, chairman 
of the executive committee of the Manufacturing Chem- 
ists’ Association, was elected vice-president. J. D. Cam- 
eron was elected treasurer and secretary pro tem. The 
directors of the Chemical Alliance, Inc., are as follows: 
Dr. William H. Nichols, General Chemical Company, 
New York City; Horace Bowker, American Agricul- 
tural and Chemical Company, New York City; E. R. 
Grasselli, Grasselli Chemical Company, Cleveland, Ohio; 
J. D. Pennock, Solvay Process Company, Syracuse, N. 
Y.; William Hamlin Childs, The Barrett Company, 
New York City; D. W. Jayne, The Barrett Company, 
New York City; C. H. MacDowell, Armour Fertilizer 
Works, Chicago, Ill.; C. G. Wilson, Virginia-Carolina 
Chemical Company, Richmond, Va.; John J. Riker, E. D. 
& J. J. Riker Company, New York City; F. A. Lidbury, 
Oldbury Electro-Chemical Company, Niagara Falls, N. 
Y.; A. D. Ledoux, Pyrites Company, Ltd., New York 
City; Henry Howard, Merrimac Chemical Company, 
Boston, Mass., and Edward Mallinckrodt, Jr., Mallinck- 
rodt Chemical Works, St. Louis, Mo. 

The offices of the Alliance, Inc., for the present will 
be 538 Woodward Building, Washington. Telephone, 
Main 9946. 

The sub-committee on fertilizers of the Committee 
on Chemicals now becomes the committee on fertilizers 
of the Chemical Alliance, Inc., with offices and telephone 
number as heretofore. 

The Chemical Alliance, Inc., is now not a Government 
committee, but acts in an advisory capacity to the Gov- 
ernment in collecting data, making recommendations, 
etc. The actual buying of chemicals, explosives, etc., is 


in charge of Mr. L. L. Summers, whose office is in the 
Council of National Defense Bldg. This arrangement 
should work out very satisfactorily to all concerned. 
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Acidity Determination in Water, Leach 


Liquors, Mine Waters, Etc. 


By JAMES J. RANKIN 

Assistant Chemist, Research Dept., Phelps Dodge Corporation 

HE following method for determining acidity in the 

presence of sulphates of ferrous and ferric iron, 
copper, aluminium and manganese is new and is, we 
believe, much more accurate than the usual titration 
methods. 

The objection to titrating solutions containing ferric 
iron and copper with Na.CO, is that the ferric iron and 
copper interfere by giving a more or less indefinite 
end-point which does not represent the true acidity 
due to free sulphuric acid. This new method gives a 
sharp end-point in titrating which corresponds to the 
true free sulphuric acid present. The presence of 
aluminium salts in amounts usually found in waters, 
leach liquors, etc., does not interfere, especially in the 
presence of ferrous iron. 

The method depends on the preliminary reduction of 
ferric to ferrous iron, and of copper to cuprous iodide, 
by the addition of potassium iodide, and the subse- 
quent change of the free iodine formed to sodium 
iodide by the addition of the requisite amount of 
sodium thiosulphate, after which the ordinary titra- 
tion with Na,CO, is made. 

The equations for the above are as follows: 
Fe,(SO,), + 2KI = K,SO, + 2FeSO, + 2I 
CuSO, + 2KI = Cul+ K,SO, + I 
2I + 2Na,8,0, = 2Nal + Na,S,0, 

There is needed for carrying out the method: 

1. Potassium iodide C.P. (solution or crystals). 

2. Solution of sodium thiosulphate, about 10 per 
cent or any convenient strength, which need not be 
standardized. 

3. Standard sodium carbonate solution. Strength 
depends on the percentage of acid in the solution to be 
titrated, and may be anywhere from N/5 to N. 

4. Methyl orange. 

The following is a description of the details of the 
method. 

A definite volume of the solution to be titrated is 
measured out. This volume will vary widely with dif- 
ferent conditions, being dependent on the acidity of the 
solution and the quantity of salts present, and may 
therefore be anywhere from 5 to 500 cc. 

Dilute to 250 cc., if the solution has not already 
this volume, and add an excess of potassium iodide. 
When copper is present there will of course be a pre- 
cipitation of cuprous iodide and formation of free io- 
dine. 

Add sodium thiosulphate in amount sufficient nearly 
but not quite to neutralize the free iodine present. 
Then either filter off cuprous iodide and wash three or 
four times with cold water or dilute to a definite 
volume, settle and take an aliquot part for determina- 
tion. 

To the filtrate or aliquot part add a slight excess of 
sodium thiosulphate as measured by the disappearance 
of the yellow color due to free iodine. When Cu is not 
present no filtration is necessary after adding KI, and 
a slight excess of sodium thiosulphate is then added 
directly. 

The solution will now be colorless or practically so, 
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and after addition of methyl orange may be titrated as 
usual with standard sodium carbonate solution. 

The accuracy of the method is shown by the follow- 
ing experiments: 

Ten grams of ferrous ammonium sulphate were dis- 
solved in water, and the ferrous iron oxidized to fer- 
ric by the addition of just sufficient potassium per- 
manganate in the presence of a known excess of sul- 
phuric acid. The excess acid was then determined by 
the above method. 

Excess acid actually present = 1.930 gm. 
Excess acid actually found = 1.918 gm. 

It would have been very difficult to have correctly 
determined the excess acid in the above solution by the 
ordinary Na,CO, titration, due to the formation of 
basic ferric sulphate. 

For testing the method on leach liquors a solution 
was made up carrying ferrous and ferric iron and 
copper in the amounts usually present in such liquors. 
The amount of free sulphuric acid present was 0.710 lb. 
per 1000 gal. The amount found by using the above 
method was 0.706 Ib. per 1000 gal., and by the ordi- 
nary Na,CO, method 0.915 Ib. 

In another test 0.91 lb. per 1000 gal. was actually 
present, and 0.90 lb. per 1000 gal. was found by the 
above method. The ordinary Na,CO, titration gave 
1.14 Ib. per 1000 gal. The new method is accordingly 
more accurate than the ordinary titration with sodium 
carbonate. 

Another test was made by the new method on a 
solution containing about 5 per cent each of manganous 
sulphate, ferrous iron, ferric iron, aluminium sulphate 
and copper sulphate. The amount of free sulphuric 
acid actually present by addition to this solution was 
3.93 per cent. There was found by the new method 
3.97 per cent. This solution would have been very dif- 
ficult to titrate by the usual sodium carbonate method. 

Another test was made to determine the effect of 
aluminium sulphate. It was found that aluminium 
sulphate did not appreciably interfere provided con- 
siderable ferrous iron was present, as the following 
one of several tests will show. A solution containing 
by actual addition 1.29 per cent H,SO, and 0.5 per cent 
AI,(SO,), was made. The acid was then determined 
in 300 ce. of this solution with N Na.CO, and methyl 
orange. It was found to be 1.45 per cent H,SO,, an in- 
crease of 0.16 per cent due to the hydrolysis of alumin- 
ium sulphate. Another portion of 300 cc. to which 1.3 
per cent of ferrous sulphate had been added was now 
titrated and 1.29 per cent H,SO, was found, the correct 
amount. This may be explained as follows. At the 
end-point, the free acid having been neutralized, the 
ferrous iron begins to oxidize and precipitate, hiding the 
slightly reddish color of the hydrolyzed aluminium 
salts. Other sulphates were not found to have this 
effect. 

From the above it seems advisable when titrating 
solutions containing alumina and little or no iron to 
add ferrous sulphate before titrating. 

The acidity due to the hydrolysis of the aluminium 
sulphate present can be determined also and a correc- 
tion factor applied to give the true free acid if neces- 
sary. 

Chlorides and nitrates have not been found to inter- 
fere. 

New York, N. Y. 
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Synopsis of Recent Metallurgical 
and Chemical Literature 





Palmerton Zinc Refractories.—A paper describing 
the manufacture of spelter vessels, condensers and fire- 
brick at the Palmerton pottery was presented at the 
St. Louis meeting of the A. I. M. E. by C. P. FISKE 
of the New Jersey Zinc Co., Palmerton Works. The 
bond clay is furnished from St. Louis by the Grand 
View Fire Clay Co. Several kinds of grog have been 
used, but calcined flint from the Clearfield district of 
Pennsylvania has given the best results. Pulverized 
petroleum coke is also a constituent. The Palmerton 
pottery is a large and well equipped plant, and can 
turn out large quantities of retorts, muffles and con- 
densers. The author gives a complete description of 
their manufacture. The fire-brick made are used prin- 
cipally in the spelter furnace laboratory. As to the 
qualities desired, the author gives some pertinent points. 
Theoretically, he says, the perfect vessel should have 
a maximum heat conductivity, refractoriness, mechani- 
cal strength and toughness, and a minimum (or no) 
porosity and coefficient of expansion. At the same time 
it should be sufficiently strong when dried to allow 
handling without undue breakage, and should be chemi- 
cally inert to the various slags which the gangue in 
the different types of zinc ores produce. Materials 
which possess all these desirable qualities are, unfortu- 
nately, still to be discovered. 


“There are many beds of clay in this country whose re- 
fractoriness is amply high. The author has examined and 
tested many such clays which have exceeded the St. Louis 
clay in refractoriness, usually to find their shrinkage too 
high or their toughness too low, or both. Although the com- 
bination of St. Louis clay and calcined flint gave the best 
results of any yet tried, there is still much to be desired. 
The porosity of this mix, when burned, averages about 6.5 
per cent. This figure is found by determining the amount 
of water the mass will take up in 12 to 15 hr., and where 
water will penetrate in this time zinc vapors and slag will 
penetrate during service. This is obviously detrimental to 
vessel life and spelter practice. 

“The purpose of calcined grog in the mix is mainly to 
lessen the shrinkage of the mass as a whole, by introducing 
a material which of a much lower shrinkage than that of 
the bond clay. This in itself produces an undesirable effect, 
for the bond clay still performs its normal shrinkage during 
burning, and as it must shrink around the grog particles 
having a much lower shrinkage, minute cracks are opened 
up which account largely for the porosity found. A one- 
material vessel, then, should be more satisfactory, or if cost 
considerations made two or more materials desirable, they 
should all have the same shrinkage. As a matter of fact, 
this latter condition is hardly obtainable, as the drying of 
the bond clay produces shrinkage which in all probability is 
partially responsible for this porosity. 

“We have at times made vessels containing refractories 
manufactured under various trade names, but so far with- 
out sufficient success to warrant the additional cost of the 
materials, 

“One feature that is probably largely responsible for a 
certain slowness in developing improvements in vessel manu- 
facture is the difficulty in obtaining conclusive tests. A con- 
siderable period of time must necessarily elapse between the 
first steps in the production of an experimental batch and 
its final trial in the furnaces, and there are so many factors 
that may influence the results that it is often difficult to 
decide just what has been accomplished. Operating diffi- 
culties may affect the period of rotting and drying, labor 
conditions at the spelter furnaces may change, ores may 
change more or less in their character, and so on almost 
without limit, as those who have tried probably know. Fur- 
thermore, such experiments must be handled with caution, 
for ill-advised innovations are likely to prove very costly. 

‘The time required for the manufacture of spelter vessels 
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is a further handicap to the pottery man in determining 
sources of trouble under ordinary operating conditions. A 
batch of muffies may at times fail after an unusually short 
life, or may exhibit certain unusual features which are 
undesirable, but a search for the cause is usually fruitless. 
A few months ago some of our muffles showed a peculiar 
blistering on the outside after firing in the kilns, and there 
were as many opinions given regarding the cause as there 
were people qualified to express an opinion. A careful 
search was made to obtain some clue as to the cause, but 
without avail, and in a short time the trouble disappeared, 
leaving us as much in the dark as ever. 

“If the perfect material is discovered, pottery men will 
not be slow in making use of it. In the meantime efforts 
must be directed toward a judicious selection of the mate- 
rials obtainable, balancing their good qualities against those 
which would be detrimental to retort service, together with 
improvements in their combination and treatment.” 


Japanese Chemical Notes.—The November, 1917, 
issue of the Chemical Technology gives some data on 
recent developments in Japan. There are now almost 
50 companies making dyestuffs and intermediates, and 
there is developing considerable competition in some 
lines. Fuming sulphuric acid is being made on a greatly 
increased scale. Formic, citric, and oxalic acids are 
made in considerable quantity, and tartaric acid is also 
being made. The necessity of making chemical ma- 
chinery and apparatus is being realized, and has been 
taken up by one concern. Successful experiments have 
been made in the production of glycerine from fish 
waste. The Chemical exhibition was a great success, 
and was visited by the Emperor, Empress, and others 
of the nobility who are encouraging the industry. 


Leather Conservation.—At the third regular meet- 
ing of the New York Section of the American 
Chemical Society on Dec. 7, Dr. ALLEN RoGeRsS of Pratt 
Institute, Brooklyn, discussed the subject of leather con- 
servation. His remarks were as follows: 

During the past ten years there has been a slow 
but constant falling off in hides and skins, which has 
resulted in a gradual decrease in the production of 
leather. This shortage in raw stock, with the in- 
creased demand for leather products, has thus caused 
a rise in price of all classes of leather. This country 
has depended very largely upon European markets for 
its hides and skins, consequently with this source 
cut off, due to embargo and non-production, the prices 
have taken extraordinary bounds. To add to the 
seriousness of the situation, we find ourselves con- 
fronted with a shortage in domestic beef animals, and 
not having an adequate merchant marine, we are 
unable to reach the South American markets where 
large quantities of hides and skins are available. 

This condition of affairs is deplorable, especially as 
the United States leads the world in the production 
of leather. What cannot be cured, however, must be 
endured. Although conditions in the leather trade are 
not so serious as they were a year or so ago, we must 
use every effort to conserve our resources and patiently 
await the day when a more efficient marine service 
will bring the markets of the world to our doors. 

As the price of any commodity rises, substitutes are 
bound to appear. This has been true in the case in 
hand. Not only have leather substitutes been brought 
forward, but sources of raw material, formerly waste 
products, have come to the attention of the tanners, 
and are being worked up into merchantable leather. 
Processes also are now being employed which aim to 
produce a leather having a greater wearing quality 
than in previous years. Some of the processes are 
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not new, but at the time they were proposed did not 
meet with favor by the trade. The reason for the 
lack of interest was due to the fact that the supply 
of hides was more plentiful than to-day and tanners 
did not care to change the process to conform to the 
new method. 

In 1911, the speaker, working in conjunction with 
another member of this Section, developed a method 
for producing an indestructible sole leather. This 
leather was tested out on twenty mail carriers and 
twenty policemen in New York, using it on the right 
foot with the best oak sole on the left foot. Two 
oak soles went through and in most cases they were 
on the third before the new leather wore out. Shoe 
manufacturers and tanners did not seem interested 
at that time, but within the past two years several 
concerns have started to make the leather and it is 
now being advertised quite extensively. 

The skins of fish have been tanned for many years, 
but only for fancy articles. To-day, however, shark 
skins, porpoise, and even gray fish and eel skins, are 
being converted into very serviceable leather. The 
Shark skins have a very hard grain, but the flesh side 
lends itself to a finish which bids fair to make it a 
close competitive of box calf or oil grain. Shark skin 
leather is very tough and serviceable, which makes 
it well adapted for children’s shoes, especially for 
boys’ knockabouts. Gray fish and eel skins are thin, 
but can be used for fancy leather and small articles. 

For many years the waste shavings and trimmings 
were burnt under the boiler. To-day, however, they 
are saved by mixing with pulp and put into leather 
board for insole work. 

A recent invention proposes to work up small trim- 
mings from light leather into a thread or yarn, and 
then use this yarn in weaving leather fabric. Such 
fabrics may be used for furniture, automobile leather, 
rugs, and fancy articles. 

The heads or pates of hides formerly went into 
glue stock; to-day, however, these are being tanned 
and can be bought in the “Five and Ten” as half-soles 
and heels at ten cents a pair. 

In the production of automobile leather the hide 
is cut up into sections or splits. As a hide can have 
only one grain side, the other cuts or splits are treated 
with a dope finish consisting of gun cotton and castor 
oil, to which a pigment is added. These splits are 
then embossed and given the appearance of a full 
grain. 

The manufacture of imitation leather is an Ameri- 
can idea and has developed into an enormous industry 
in recent years. This product consists of a fabric to 
which is applied a dope finish, the same as on splits. 
The fabric is then embossed and when used on up- 
holstery is difficult to tell from real leather. 

A new process has just been invented for making 
imitation leather, in which cotton batting takes the 
place of the fabric. This cotton is worked into shape 
on a felting machine, and then with a suitable binder 
is pressed into sheets. These sheets are then given 
a dope finish and embossed. This process is of special 
interest as the cost of the finished product is less 
than the cost of the fabric used in the older process. 
The strength also is far greater than leather or the 
other imitation leather. 
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For a number of years we have known and used 
rubber soles. Recently, however, several sole-leather 
substitutes have been placed on the market under 
various trade names. These sole-leather substitutes 
depend upon rubber for the binding material, but 
differ from the rubber sole in that they contain load- 
ing material and fibrous matter. Although they do 
not wear as well as high-grade leather, they do have 
many points of value which should warrant consid- 
eration. Coming as they do when leather is short, 
they have served to tide us over a very serious situa- 
tion and will continue to serve as a very timely and 
satisfactory adjunct to our sole-leather supply. 








Recent Metallurgical and 
Chemical Patents 





Fractionating Hydrocarbons.—LEOoN E. Hirt of Los 
Angeles, Cal., patents an electric arc apparatus for 
fractionating hydrocarbon oils. In a copending appli- 
cation Serial No. 41,109, filed July 21, 1915, he has de- 
scribed and claimed a method and apparatus for this 
same general purpose, in which the oil to be fractionated 
is subjected to the action of an electric arc within a 
closed furnace or retort, in which a controllable pressure 
may be maintained. Hydrogen in some form or other 
suitable agent is present in the retort, the reaction be- 
tween the hydrogen and the oil under the heat of the 
arc being present. The oil vapors thereby produced are 
conducted away and condensed. The present invention 
adds some further features to this general method. 
Referring to Fig. 1, the fractionation takes place in 
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FIG. 1—DIAGRAM OF FRACTIONATING APPARATUS 


the furnace or retort chambers designated 3, 4 and 5. 
Positive pressure of any desired degree can be created 
within said chamber by regulating the discharge of the 
vapors to the offtake 7, so as to hold them back within 
said chamber. In the form of apparatus shown, the 
ingoing oil is preheated in the chamber 8 to a high 
degree, since the temperature of the outgoing vapors 
will be high, depending upon the rate at which oil either 
atomized or as a vapor is fed. The outgoing tempera- 
ture can thus be held between 600 and 1500 deg. Fahr 
as may be desired. The oil will therefore be discharged 
into the furnace chamber largely in the form of a vapor 
and any unvaporized oil will be atomized by the action 
of the superheated steam passing through the nozzle. 
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The pump 10 will maintain the oil pressure to the de- 
sired intensity, and as the oil and steam pass the arc, 
the oil is partly broken up and fractionated. The steam 
introduced with the oil becomes more or less dissociated, 
the nascent H, so formed entering into the reaction 
with the oils, and by causing the requisite pressure in 
the furnace chamber, any desired thermochemical com- 
pound of the oils can be formed. The O, liberated 
combines with carbon to form CO gas. This is prefer- 
able to carbon in the free state, since the latter clogs 
up the furnace and discolors the condensed fractions. 
Free chlorine gas may also be introduced with the oil, 
or oil and steam, to unite with the carbon and form car- 
bon tetrachloride. The latter can be recovered and used 
as a cleaning compound. Bromine gas may also be 
added either with or without steam. The halogen gas 
may be inserted through a pipe, such as indicated at 18. 
(1,250,879, Dec. 18, 1917.) 

Production of Sodium Hydroxide.—CHARLES S. 
BRADLEY of New York City patents a process for the 
production of sodium hydroxides and allied products. 
The process is applicable as an adjunct to the ammonia- 
soda process. Ammonium chloride and barium carbon- 
ate are heated together to form ammonia, carbon diox- 
ide, water and barium chloride. The ammonia, carbon 
dioxide and water are subjected to a higher temperature 
and pressure to form ammonium carbonate. This is 
then subjected to the action of sodium chloride to obtain 
sodium bicarbonate, regenerating the ammonium chlor- 
ide. The bicarbonate is reduced to normal carbonate 
and causticized first with lime, filtered, then causticized 
with barium hydrate, regenerating barium carbonate 
for the first reaction with ammonium chloride. (1,249,- 
314, Dec. 11, 1917.) 

Lactic Acid.—SIGMOND Saxe of New York City 
patents a process for the manufacture of lactic acid 
from vegetable ivory, which is a very hard, ivory-like 
material used for making buttons and like purposes. 
Most of it comes from certain tropical American palms 
(Phytelephas, sp.). Waste material from button making 
and other manufacture can be obtained and used in the 
process. This is ground to 20 or 30 mesh and hydro- 
lyzed by being boiled with 2 parts of 3 per cent sul- 
phuric acid for six hours and cooled. It is then treated 
with calcium carbonate and filter pressed, and the liquid 
is then ready for fermentation. This is done with a 
lactic organism, capable of producing lactic acid. The 
fermentation may be conducted in the presence of a 
base adapted to form lactates, or the fermented mix- 
ture may be broken up with sulphuric acid equivalent to 
the calcium present. (1,249,511, Dec. 11, 1917.) 

Potash from Cement Dust.—A process for increas- 
ing the solubility of potash in cement-kiln dust is pat- 
ented by EVALD ANDERSON of Los Angeles (assigned to 
International Precipitation Co. of Los Angeles, Cal.). 
Under certain conditions, for example, when coal is used 
as fuel, causing presence of siliceous matter in the kiln 
g ses, some of the volatilized potash combines with this 
8:.:ceous matter, forming a difficultly soluble compound. 
The result is that with potash in this form present in 
the collected dust, this dust is not rated according to its 
full potash content as a fertilizer and the recovery of the 
potash in concentrated form by leaching and evaporation 
is impracticable, or uneconomical. The main object of 
the present process is to convert any such comparatively 
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insoluble material in the cement-kiln dust to a compara- 
tively soluble form. This result is effected according to 
the present invention by subjecting the dust, containing 
the potash material partly in insoluble form, to the 
action of steam, preferably at a pressure in excess of 
atmospheric pressure. 

The process is described as follows: 

The cement-kiln dust is placed in a suitable container, 
steam is admitted and the potash containing material 
is subjected to the action of steam for sufficient time 
to convert most or all of the potash to water soluble 
form. In the case of a cement-kiln dust containing six 
per cent of potash in water soluble form and four per 
cent in water insoluble form, it was found that an expo- 
sure of the same steam at atmospheric pressure (100 
deg. C.) is sufficient to convert all but one per cent of 
the potash to water soluble form. The same effect may 
be obtained in one hour by the exposure of the cement- 
kiln dust to steam at two hundred pounds pressure, 
the rapidity of the action increasing with the pressure 
and temperature of the steam. After treatment with 
the steam, the dust may be easily dried, since it absorbs 
a small percentage of moisture and it may then be used 
directly as a fertilizer, or it may, if desired, be leached 
by ordinary means for the purpose of obtaining the 
potash in a concentrated condition. (1,249,708, Dec. 
i1, 1917.) 

Outlet for Acid Concentrators.—An outlet for acid 
receptacles is patented by JoEL J. DYE and Wm. A. 
Lucas of Newark, N. J., and assigned to the Butter- 
worth-Judson Corporation of New York. The pat- 
entees state that most acid concentrators have outlets 
consisting of ordinary pipes with flanges, which are 
bolted to the wall of the concentrator with interposed 
gaskets. This method allows hot acid to run over the 
gaskets and the joints soon leak. The present outlet 
is designed to do away with this disadvantage. A cross- 
section of the outlet attached to a concentrator is shown 
in Fig. 2. The normal acid level is shown at the left. 



































~ EER a! Yw 
‘ mee” 4 
—= eh Re d 
SY 
Ay? < a + 
SESS 
G- ee es 
7 SSS | Ir 
aH -> ia 








FIG. 2—VERTICAL SECTION OF OUTLET 


The tank is constructed of a lead trough D, on which 
is an insulating or packing layer E and a course of 
brickwork F, finished with tiling G. This floor struc- 
ture is extended as shown to carry the gates S and T 
and the outlet box, which consists of a block O of brick- 
work or other refractory material. A removable cover 
P rests on this block. This serves to prevent the escape 
of gas. The holes in the cover through which the gates 
S and T pass are sealed with sand or other packing ma- 
terial. The outlet pipe V is made of acid-proof iron 
with a flange W, located some distance beyond the inlet 
end of the pipe X, which extends into the wall as shown. 
The flange W is bolted to a flange Y on the end of a 
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tubular extension Z of the lead casing D. There is a 
seal of the liquid acid between the flame or hot air 
within the concentrator and the pipe and joints out- 
side, and there is much less expansion of the parts 
of the joints by heat than where the pipe extends into 
the concentrator. The temperature of the air within 
the concentrator may, for example, be about 2000 or 
2500 deg. Fahr. while the temperature of the acid is 
only about 700 deg. (1,249,728, Dec. 11, 1917.) 


Wood Distillation.—Apparatus for wood distillation 
is patented by Harry O. CHUTE of New York City, and 
assigned to K. P. McElroy of Washington, D. C. Wood 
or other vegetable material is destructively distilled in 
retorts under constant pressure, said pressure being con- 
trolled independently of the amount of incondensable 
gaseous products formed, the gases from the distillation 
are passed through a temperature-controlled channel to 
regulate its temperature, and then systematically 
washed and purified by a countercurrent of tarry or 
oily bodies, then freed of acetic acid by neutralization 
with a body of alkaline material maintained at a com- 
paratively high temperature to form an acetate solution 
and thereafter treated to regain wood spirit. The wood 
spirit is subsequently purified. The apparatus com- 
prises a retort, means for withdrawing effluent vapors 
and controlling the pressure, a temperature-regulating 
device receiving the effluent gases, means for distilling 
tar, means for systematically scrubbing the effluent 
gases with the distillate obtained, means for recovering 
the acetic acid from the purified gases in the form of 
a concentrated acetate solution, means for thereafter 
recovering wood spirit, means for purifying said wood 
spirit, and means for withdrawing incondensable gases, 
connected to the pressure controlling means. (1,250,- 
282, Dec. 18, 1917.) 


Fused Ferric Sulphate.—A process of producing 
fused ferric sulphate is patented by HERMAN B. KIPPER 
of Muskegon, Michigan. The raw materials used are 
sesqui-oxide of iron (iron ore) and niter-cake. The 
substances are mixed in theoretical proportions and are 
fused together in any suitable apparatus, at a tempera- 
ture of 300 to 400 deg. C. If the process is carried out 
in a rotating drum or cylinder, producer gas is intro- 
duced and burned to furnish the heat. The following 
reaction takes place: Fe,O, + 6NaHSO, = Fe,(SO,), 
+ 3Na,SO, + 3H,O. The ferric sulphate produced may 
be mixed with sodium chloride and made into ferric 
chloride. (1,250,471, Dec. 18, 1917.) 


Chlorine Derivatives of Toluol.—The use of ultra- 
violet light in manufacturing chlorine derivatives of 
toluol is patented by HARRY D. Grpss of San Francisco, 
Cal., and GeorceE A. GEIGER of Washington, D. C. The 
patent is dedicated to the public. They have found 
that when the toluol, converted into the gaseous state, 
is mixed with chlorine gas in definite proportions in 
the presence of ultra-violet rays, the desired prod- 
ucts are produced in greatly increased yields over 
former processes, and without the production of un- 
favorable and interfering by-products. They recom- 
mend working without a catalyst. The process is es- 
pecially applicable to the production of benzylchloride, 
benzolchloride and benzotrichloride. (1,246,739, Nov. 
13, 1917.) 

Chlorine Substitution Products.—A process for the 
. production of chlorine derivatives of paraffin hydro- 
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carbons is patented by CHARLES BLANC of Akron, Ohio, 
and assigned to the Goodyear Tire & Rubber Company 
of Akron. A general description is as follows: Di- 
rectly into a mass of the employed paraffin hydrocarbon, 
contained in some suitable reaction chamber, is con- 
ducted a stream of chlorine in some measure regulated 
to conform with the quantity of the hydrocarbon; to 
facilitate the reaction, particularly in the chlorination 
of the higher paraffin hydrocarbons, it is advisable to 
add to the hydrocarbons some halogen carrier. It is 
essential to this process that the reaction chamber 
be provided with some means for effectively cooling its 
contents, and simultaneously exposing said contents to 
the daylight, or sunlight, or any chemically active 
artificial light. The contents of the reaction chamber 
are removed either continuously or intermittently, and 
any unchanged paraffin hydrocarbon or any undesir- 
able low-chlorinated derivatives of the employed para- 
ffin hydrocarbon, separated from the desired chlorine 
derivative of the paraffin hydrocarbon by distilling, the 
unchanged paraffin hydrocarbon or undesirable lower- 
chlorinated derivatives of the paraffin hydrocarbon be- 
ing returned to the reaction chamber where they are 
again submitted to the action of chlorine. The chlor- 
inated paraffin hydrocarbon is removed from the still, 
washed with some aqueous alkaline solution, separated 
from the washing solution, and finally, if desired, dried 
and distilled. (1,248,065, Nov. 27, 1917.) 

Potash From Feldspar.—A process for treating 
potassium-bearing silicate rocks for the recovery of 
potash is patented by JoHN S. Beckett of Cranford, 
N. J., and one-half assigned to P. R. Moses of New 
York. The process as applied to orthoclase feldspar is 
as follows: 

Orthoclase feldspar is furnaced with coke, limestone 
and calcium chloride in a copper blast furnace. The 
calcium chloride is used in sufficient amount to serve 
as the fluxing agent and to supply the necessary chlor- 
ine for forming potassium chloride. The amount of 
limestone can be varied within rather wide limits, but 
will in practice be used in such amounts as may be 
necessary or desirable for giving a melt of low fusion 
point or for furnishing a melt or sinter of a nature 
adapted for use for cement or for other purposes. The 
furnace product can also be thus made use of as a 
valuable by-product where it is desired to do so. Dur- 
ing the furnace operation, the feldspar is decomposed 
and combines with the limestone and calcium chloride 
to form a complex silicate, while the chlorine of the 
calcium chloride combines with the potassium content 
of the feldspar to form potassium chloride, which es- 
capes with the furnace gases. These highly heated 
furnace gases are then passed through a waste heat 
boiler and their heat energy thus recovered in the form 
of power. The waste gases are then passed through 
cyclone dust separators where considerable amounts of 
the potassium chloride are recovered in powder form; 
after which the waste gases pass to a scrubber in 
which the remaining potassium chloride is dissolved. 
The solution thus obtained can be concentrated to crys- 
tallization of the potassium chloride, which may then 
be separated centrifugally or otherwise or the solution 
can be used directly for the conversion of the potassium 
chloride into other potassium compounds. The residu:! 
melt is drawn off from the furnace to any suitable place 
of storage or use. When its composition is such that it 
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is available for use as cement material, it may be 
granulated by the action of water according to familiar 
methods. (1,247,619, Nov. 27, 1917.) 

Aluminium Alloy.—An aluminium alloy for casting 
purposes is patented by WILLIAM A. MCADAMS of Bay 
Shore, N. Y. The ingredients are combined in the 
proportions of 100 parts by weight of aluminium, seven- 
teen parts by weight of copper, five parts by weight of 
zinc, one and one-half parts by weight of antimony, 
and one part by weight of silver. In making the alloy, 
the antimony is melted in about one quarter of the 
aluminium at a high heat. The copper is then added 
and then the silver is added. The heat of the mass is 
then lowered and the balance of the aluminium is 
added. The mass is agitated thoroughly and the tem- 
perature still further lowered to a dull red and then 
the zinc is added. The mass is still thoroughly agi- 
tated and the scum removed, and the mass may then 
be cast into ingots. (1,247,977, Nov. 27, 1917.) 





Developments in Filtration 


T A MEETING of the New York Section of the 

Society of Chemical Industry, Oct. 19, 1917, Mr. 
WALTER L. JORDAN of the Celite Products Company of 
New York described some very interesting problems ir 
filtration, with particular reference to the use of Filter- 
Cel as a filter aid. 

He divided filtration problems into three classes as 
follows: 

1. Those in which the suspended solids are rigid and 
either crystalline or amorphous. 

2. Those in which the suspended solids are non-rigid 
bodies, i.e., those approaching the colloidal, although 
the individual particles may be far greater in size than 
those properly classed as such. 

8. Suspensions containing mixtures of the above 
classes, 

Problems of the first class are the easiest to handle, 
as it is merely necessary to choose a proper filtering 
medium, either cloth or screen. 

In a few instances precipitates of the second class 
can be converted into the crystalloidal state either by 
proper regulation of the precipitation or by subsequent 
treatment. This should be done wherever possible and 
thus convert the problem into one under the first class. 

Those non-rigid suspended solids which do not lend 
themselves to crystallization and which have many of 
the properties and characteristics of colloids (although 
they may be much larger in size) constitute the most 
difficult problems in filtration. When one contemplates 
the difficulties the chemical engineer has to contend 
with in handling these problems on the large scale, it 
is easy to understand the aversion to making such 
separations by filtration and it accounts for the endless 
attempts that have been made to solve such problems by 
other means. 

Often a problem is rendered more complex by the 
viscosity of the liquid as in the case-of concentrated 
syrups. In the past gravity filtration has been depended 
on in coping with this type of problem. 

Problems in the third class vary from those in which 
the rigid particles predominate to those in which prac- 
tically all the suspended solids are non-rigid. 

_An example of the third class of problem in which 
rigid particles predominate is the calcium carbonate 
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precipitate obtained by the carbonation of beet sugar 
diffusion juice. The precipitated lime carries down 
albuminous and pectinous bodies through the coagu- 
lating effect of liming, heating and carbonating, prob- 
ably also by adsorption. This precipitate filters readily 
providing precautions have been taken to bring the 
calcium carbonate down in a crystalline condition. 
However, juices from decayed beets offer grave diffi- 
culties, because the juices are much higher in organic 
impurities and especially those of a gelatinous nature, 
and the normal quantities of lime are not sufficient to 
render this cake filtrable. Several years ago over 100,- 
000 tons of sugar beets were lost in one State as a re- 
sult of this condition. The author stated that had sup- 
plies of Filter-Cel been available, it would have been 
possible to have worked these beets up and recovered 
the sugar. 

These two instances in beet sugar carbonation work 
illustrate the two possible extremes under this class of 
problem. First the normal beet juice, limed and car- 
bonated, yields a suspension of solids that is readily 
filtered. In the case of juice from decayed beets the 
larger percentage of non-rigid solids may make filtra- 
tion impossible unless much larger quantities of lime 
or some other filter aid can be incorporated in the cake. 
The factories burn their own lime and are therefere 
limited to their normal production of it. 

It is always an advantage to coagulate the n n-rigid 
solids as thoroughly as possible. If the impurities are 
largely albuminous, heat will compact the particles and 
reduce the volume that they will occupy between the 
rigid particles present, and the continuity of the pores 
of the cake will be more nearly maintained. If the 
coagulation is carried out in the presence of the rigid 
bodies, the non-rigid will become firmly attached and 
prevented from being forced through the cake toward 
the retaining medium. 

Some of the diverse problems that have been solved 
by the application of Filter-Cel as an aid in filtration 
are as follows: 

Vegetable Oils. One of the most interesting applica- 
ticns is in the filtration of linseed oil. This oil is ordi- 
narily filtered warm just as it comes from the hydraulic 
press. The warm filtered oil on cooling and standing 
deposits some of the solid fats. By cooling before 
filtration this after-deposition can be prevented. The 
addition of about 0.2 per cent of Filter-Cel makes it 
possible to filter the raw oil at temperatures of 35-40 
deg. Fahr. It is probable that a similar procedure 
would be advantageous in the case of cottonseed and 
peanut oils, where it is desirable to have an oil of the 
utmost brilliancy. 

Varnishes. Varnishes can be clarified perfectly by 
filtration in a pressure filter. Usually a thin film of 
Filter-Cel is first deposited on the cloths from a sus- 
pension in clear varnish. The initial film protects the 
cloths. This is then followed by the cloudy varnish 
having an additional admixture of % to 1 per cent of 
Filter-Cel. 

Lubricating Oils. Used automobile and gas engine 
lubricating oils contain carbon in a very finely divided 
state. This carbon has been removed by a Filter-Cel 
filtration followed by a distillation to remove water, 
gasoline, etc. It is claimed the revivified oil is superior 
to the original. 

A recent application of Filter-Cel was in the filtra- 
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tion of wine in a pressure filter. Formerly it was neces- 
sary to clarify by means of coagulents such as gelatine, 
albumen, etc. The process of pressure filtration short- 
ens the time and gives perfect clarification. 

Perhaps the most important change in the process 
of sugar refining in recent years, the author stated, is 
the adoption of pressure filters of the leaf type in place 
of the bag filter. This change in method of filtration 
is made possible by the elimination of the defecation 
with lime and phosphoric acid. Instead of this a suit- 
able quantity of Filter-Cel is agitated with the liquor 
just prior to filtration. 

Occasionally problems are encountered in which it is 
not permissible to mix a foreign substance with the 
precipitate. In such cases, however, it is possible to 
remove the filter aid in some later process as in the 
recovery of paraffin by chilling. After the oil has been 
purged from the paraffin, the latter can be warmed and 
separated from the Filter-Cel. 

The author believes that the use of filtration aids will 
develop greatly, especially in connection with the more 
extended use of metallic cloth and screen. Further de- 
velopment will be through the use of higher pressures, 
thus giving an increased capacity to filtration appa- 
ratus. 





Flexible Means of Heating Small Space in 
Industrial Works 


The steel-jacketed electric heater-unit shown in the 
accompanying illustrations has been put to innumerable 
uses in all kinds of industrial plants. Besides such ap- 
plications as in crane cabs, valve, pump and meter- 





SHOWING AN APPLICATION OF THE C-H SPACE 
HEATER UNIT IN A METER HOUSE 


houses, there have been scores of miscellaneous appli- 
cations. The ease of conducting electric current to re- 
mote corners makes the use of electric heat simpler 
than any other. The heater-units shown are of 500 
watts capacity, and can be connected up in multiple to 
any a.c. or d.c. circuit where the voltage is not in ex- 
cess of 250 volts. Only as many as are actually re- 
quired need be installed, yet additions can be made 
easily as adding electric lamps. Just as lamps are 
placed singly or in groups in locations when light is 
required, so also are these units mounted singly or in 
groups in locations where heat is required. 


The units are flat like an ordinary meter, the dimen- 
sions being 3/18 in. by 1% in. by 23% in. All parts 
are enclosed and no porcelain, cement, asbestos or 
moulded insulation material used. Insulated eyelet 
holes permit the use of ordinary screws for mounting. 
Terminal connectors are placed at each end. In mount- 





SHOWING CARTON IN WHICH C-H SPACE HEATER 
UNITS ARE PACKED (10 IN A CARTON) 


ing, space is provided between units and between unit 
and surface on which it is mounted to allow for a 
good circulation of air. The installation view shows 
one of these C-H units installed in the gas-valve house 
in a coke plant. These units are designed and manu- 
factured at the New York works of The Cutler-Ham- 
mer Manufacturing Company of Milwaukee. 





Floating Agitator for Gas Producers 


NEW development in the gas producer line is being 

placed on the market by the Chapman Engineering 
Company of Mt. Vernon, Ohio. Fig. 1 illustrates the 
construction of this machine. The agitator is in the 
form of an inverted tee, made of double extra-heavy 
seamless tubing. It revolves through the surface of 
the fire-bed at the rate of five revolutions per hour, or 
more if desired. The cross-arms of the tee are pro- 
vided with stirring fingers made of high-carbon steel. 
An inner tube carries cooling water to the end of each 
finger. 
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FIG. 1—INTERIOR VIEW OF GAS PRODUCER WITH 
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The important feature of this agitator is that it au- 
tomatically accommodates itself to the varying height 
of the fire-bed. This raising and lowering is accom- 
plished by a special driving-head provided with two 
large screw-like spiral flanges. These flanges engage in 
sliding contact with two lugs projecting inwardly from 
the hub of the driving wheel. Normally the driving 
wheel and driving-head revolve together, but should 
the agitator strike an obstruction, or become submerged 


too deeply in the fire-bed, it automatically “screws up”, 


at once to a point where the forces are again in balance. 

If an excessively high fire-bed ever caused the agi- 
tator to “float” up to its extreme limit (2 ft.), it would 
automatically release, thus relieving all strain upon the 
machinery. The mechanism is driven by a 1 hp. in- 
closed-type motor. 

The agitator is not designed to break up clinkers 
after they are formed, but to prevent their formation 
by destroying the blow-holes and hot-spots, which are 
the primary cause both of clinkers and of poor gas. It 
is claimed that the frequent stirring of the entire sur- 
face of the fire-bed greatly increases the capacity, and 
improves the quality and uniformity of the gas. Prac- 
tically all hand-poking is said to be eliminated. 

It is stated that the machines can easily be applied 
to any type of stationary producer already in use. Its 
makers guarantee that it will increase the capacity 75 
per cent, reduce the hand-poking 75 per cent, and main- 
tain a richer and more uniform quality of gas. 

The following three analyses represent the average 
gas made by the agitators in three different steel 
works. No hand-poking was required, and no objec- 
tionable clinkers were made. 


Indiana Deep 


Pittsburgh Gas Coal Vein Coal 
Rate per hr. Ib Rate per hr. Ib 

1995 1600 1400 
CoO 5.2 5.0 6.6 
lil 0.1 8 02 
O» 0.1 0.4 0.0 
CO 24.1 24.6 19.2 
CH, 2.7 3.5 3.8 
H, 14.0 11.5 13.6 
N, 53.9 54.2 6.6 
B. T. I 143.3 151.0 137 


These agitators are made in two different forms. 
First, as a part of a complete producer. Second, sepa- 
rately from the producer proper, to be installed on old 
style hand-poked uroducers already in use. The agi- 
tator is built with or without an automatic coal feeder, 
as required by local plant conditions. 





A New Insulating Material 


An insulating material which is said to be fireproof, 
waterproof, acid proof and electric current proof, com- 
posed of chemically treated pulverized waste material 
which may be molded, stamped or pressed into all 
Special or commercial sizes and shapes, has been de- 
veloped by Harry A. Dorr and will be made by the Dor- 
rite Insulation Company, 188 Culver Avenue, Jersey 
City, N. J., after Feb. 1, 1918. 

A piece of this insulating material, 3 in. (7.6 cm.) 
in diameter, % in. (3.2 mm.) thick, was immersed in 
water for 70 hours, then subjected to 40,000 volts, and 
no marks, change in weight or leakage appeared; the 
Same piece was boiled for one hour in cutting oil at 
650 deg. Fahr. and stood the same test. A piece 6 in. 
(15.2 cm.) square and % in. (3.2 mm.) thick stood a 
test of 88,000 volts in oil without leakage or breakdown. 
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Personal 





Mr. Ropert J. ANDERSON has resigned his position as chief 
chemist and metallurgist of the Cleveland Metal Products 
Co., Cleveland, Ohio, to take effect Feb. 1, 1918. 

Mr. C. P. COLEMAN was elected president of the Worth- 
ington Pump & Machinery Corporation at a meeting of the 
board of directors on Dec. 31. 


Mr. A. L. FEILD, assistant metallurgist at the Lake Supe- 
rior station of the U. S. Bureau of Mines, has resigned to 
enter private employment and is succeeded by P. H. Roy- 
ster, who has been connected with the iron and steel inves- 
tigation of the bureau for several years. 


Dr. CHARLES L. REESE, Wilmington, Del., was formally 
elected presiding officer of the Philadelphia, Pa., section of 
the American Chemical Society at a recent meeting, to 
serve in that capacity until December, 1918. 


Mr. FOREST RUTHERFORD, until recently metallurgist and 
general superintendent of reduction works for the Copper 
Queen Consolidated Mining Co. (Phelps-Dodge Corporation) 
at Douglas, Ariz., is now engaged in consulting metallurgi- 
cal engineering and has an office at 120 Broadway, New 
York City. 

Dr. CHARLES E. VANDERKLEED, formerly connected with 
the H. K. Mulford Company, Philadelphia, Pa., has become 
associated with the Markleed Chemical Company, recently 
incorporated in New York with a capital of $220,000, and 
which has acquired the plant of the Waverly Chemical 
Company at Camden, N. J., now engaging in the manufac- 
ture of phenolphthalein, acetyl, salicylic acid, and other 
synthetics. 


Mr. C. H. Vom Baur, well known in the electric steel in- 
dustry, and formerly with Hamilton & Hansell and other 
concerns, has opened an office at 30 Church St., New York, 
where he will engage in consulting work and introduce a 
furnace of his own design. 

Mr. A. P. WatTT has opened offices in New York City as 
metallurgist, where he will specialize on the concentration 
of ores and the treatment of industrial wastes. His offices 
are at 52 Vanderbilt Avenue, Room 1903. 


Mr. A. E. WHEELER, consulting engineer for the Union 
Miniere du Haut Katanga, has recently gone to their head 
office in London to submit alternative plans for the metal- 
lurgical treatment of a large body of oxidized ore occurring 
on their concession in the Belgian Congo near Elizabethville. 

Mr. Bruce C. YATES, assistant superintendent and chief 
engineer of the Homestake Mining Co., Lead, S. D., has 
been appointed superintendent to succeed RICHARD BLACK- 
STONE, who retired on Jan. 1, 1918. Mr. Yates is a gradu- 
ate of the University of Nebraska and has been with the 
Homestake company for the last 20 years. 











Obituary 





Mr. Sitas W. ECCLEs, vice-president of the American 
Smelting & Refining Co., passed away at St. Augustine, 
Fla., on Dec. 31, 1917. Mr. Eccles was also president of 
the Alaska Steamship Co. and president of the Copper 
River & Northwestern Railroad. He was born in Wash- 
ington, Ill., Jan. 3, 1852, and commenced his career in 
business as a station agent and telegraph operator for the 
Chicago & Alton Railroad. In 1876 he went to the Denver 
& Rio Grande Railroad and a year later was appointed gen- 
eral passenger agent of the system. 

Prior to becoming connected with the American Smelting 
& Refining Co. Mr. Eccles was traffic manager of the Oregon 
Short Line Railroad. In 1900 he became identified with the 
smelting and refining business, and became a director of the 
American Smelting & Refining Co. He was also president 
of the Nevada Northern Railroad and an officer and director 
of other corporations. 
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Prices of Some Less Common Products 
in 1917 


The accompanying chart, for which we are indebted to 
the Foote Mineral Company of Philadelphia, shows the 
variation in prices in 1917 of several interesting products, 
including ores, ferroalloys, etc. In addition we include 
below data on several products also furnished by courtesy 
of the above company. 

Bismuth.—The price remained fairly steady at $3.25 per 
lb. during the first half of the year. During the last quar- 
ter of the present year prices declined still further, due to 
importations of crude bismuth metal from South America 
by independents. The present quotations for pure metal 
range according to quality from $2.65 to $3.00 per pound. 
The activities of independent South American producers 
of crude metallic bismuth indicate still further recessions 
in price for the coming year. 

Cerium.—Cerium products remained firm during the 
year. The two most important products are metallic 
cerium and cerium oxalate. Ferrocerium was steady at 
$25.00 per lb. for large contracts. Production is believed 
to be several thousand pounds per month, and is in the 
hands of practically only one manufacturer owing to for- 
eign patents. 

Palladium.—Owing to the large demand from manufac- 
turers of platinum substitutes the price advanced from $115 
in the spring to $125 in the summer and higher figures 
are now being paid. The bulk of the production is sold 
far ahead. 

Selenium.—Remained firm at $1.20 per lb. during first 
half of year. During last half an increased demand from 
the glass trade sent it up to $2.60 to $3.25. 

Uranium.—Price remained firm at $50.00 to $60.00 per 
unit per ton for ore carrying 2 per cent U,0,. Black 


uranium oxide remained firm at $3.25 per lb., 96 per 
cent U,O,. 

Vanadium.—Ferrovanadium ranged from $2.75 to $3.00 
per lb. of metal contained for 30 to 35 per cent material. 
During the last quarter this price advanced to as high as 


$7.50, owing to large Government demands. 





Current Market Reports 


The Iron and Steel Market 


Announcement on behalf of the President, Dec. 28, that 
iron and steel prices as set would be continued to March 31, 
has not resulted in any change in the general situation as 
to actwity. The market remains very dull all along the 
line, a reflection doubtless of general conditions. There is 
still a large volume of contract business to be carried out, 
and under present conditions, with prices set, with Gov- 
ernment priority being given on a great deal of material, 
and with the rate of production uncertain, the natura! 
tendency is not to buy for deliveries far ahead. A part of 
the dullness of the past few weeks is doubtless to be 
attributed to the year-end adjustments, taking of inven- 
tory, making up tax estimates, etc., all particularly com- 
plicated this year, and having to be accomplished with 
reduced office forces, so that the usual tendency of the iron 
and steel market to be dull at this season is naturally 
accentuated. 

Price REVISION LATER 


The trade, both sellers and buyers, seems to have tacitly 
assumed that the proviso in the Washington announce- 
ment, that contracts made involving delivery after March 
31 must carry a clause providing for readjustment of 
prices against any prices that may be set later by a Gov- 
ernment agency, means that probably prices will be re 
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duced by March 31 or shortly thereafter. The only ques- 
tion is whether the Washington authorities are looking 
forward to a voluntary agreement by the iron and steel 
producers for lower prices, or are depending upon pros- 
pects that the Pomerene iron and steel price fixing bill 
will be enacted. It is understood that the bill is to have 
precedence over nearly everything else in the two houses. 

The contention that the present set prices are necessary 
by reason of the cost of production has not been particu- 
larly successful. The costs of some producers are extremely 
high, but they represent only a small percentage of the 
total production, and in many cases high costs are directly 
traceable to there being contracts for raw materials at 
higher than the set prices or to irregular operation due to 
congested traffic conditions. The Federal Trade Commission 
desires to correct the first drawback to economical produc- 
tion by having Congress give the Executive the authority 
to cancel such contracts, while the latter difficulty is to 
be corrected by producing better transportation conditions. 
That would be a small thing for Government operation of 
the railroads to accomplish, for the total amount of trans- 
portation the iron and steel industry has lacked, between 
its recent rate of operation and operation at capacity, is 
only a fraction of 1 per cent of the total freight moving 
facilities of the country, measured in ton-miles. 


Pic IRON PRODUCTION 


For several weeks the blast furnaces tributary to the 
Connellsville coke region have operated at an average of 
80 to 90 per cent of capacity in the case of the merchant 
stacks and at 70 to 85 per cent in the case of the steel 
works furnaces. Shipments of Connelisville coke have aver- 
aged barely 300,000 net tons a week, against 350,000 tons 
a week during the first nine or ten months of 1917 and 
421,000 tons a week in 1916. The furnaces do not need as 
much of this coke as in 1916, by reason of many by-product 
ovens having since been completed. The coke region main- 
tains it could have shipped much more coke if transportation 
had been available. So far as can be seen, if transportation 
were provided 75,000 tons more coke per week could be 
furnished, and that would mean, say, 75,000 tons more 
pig iron a week. With intermittent operation through 
frequent banking, and through coke being held in ovens 
over 72 hours waiting cars and getting overburned, the 
average coke consumption at many blast furnaces has risen 
by hundreds of pounds per ton of iron. Now 75,000 tons 
more pig iron would mean correspondingly more steel and 
the market might take on quite a different aspect if there 
were this increased production, for there is no evidence 
that consumers generally have been greatly incommoded 
by the reduced deliveries of the past few weeks. The in- 
creased output of iron and steel might prove quite formid- 
able, whereas the additional transportation required is in- 
consequential. The 75,000 tons of coke a week would 
represent roughly about 10,000,000 ton-miles of freight 
per week, and last summer at any rate the railroads of the 
United States were producing more than 8,000,000,000 ton- 
miles of freight movement per week. Thus one-eighth of 
1 per cent more transportation applied to the iron and 
steel industry would probably produce a very striking 
alteration in the relation between demand and supply. 


CONTRACTS IN FORCE 


The finished steel industry is operating largely on old 
contracts. In bar, shapes and plates the deliveries, apart 
from those on Government orders, are chiefly against con- 
tracts made prior to last May, since which time there has 
been little buying of these products except for early de- 
liveries, or against Government requirements. In pipe, 
wire products and sheets the deliveries are more against 
sales made lately for shorter periods. The interest of the 
mills at this time is chiefly in converting the present con- 
tract obligations into definite orders and shipments. In 
most cases there is no definite sales policy, the idea being 
that that is a matter for the future, and the market is 
really drifting. In a few weeks more, particularly if trans- 
portation conditions improve, the future of the steel mar- 
ket, as to prices and demand, should have at least a little 
light thrown upon it. 
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York prices were lower. 
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War REQUIREMENTS 


There is much confusion of thought as to the war re- 
quirements in steel, this being caused by the natural ten- 
dency to ascribe nearly all steel consumption to war re- 
quirements, as nearly all the consuming industries are 
more or less helpful in prosecuting the. war. This is 
theoretically a correct viewpoint, but practically it settles 
nothing, for it is not the production of steel but the use of 
steel that helps to win the war, and these consuming indus- 
tries have their limitations, which, of course, are purely 
physical. Those who use steel as a result of being given 
Government orders, as munition manufacturers, shipbuild- 
ers and the like, are in one category; those who use steel 
to produce oil, coal, farm implements and the like are in 
another category. To the former price may be no object. 
To the latter it is an object. 

There are certainly possibilities of steel in many forms 
becoming decidedly more plentiful and indeed of having 
occasion to seek its market. Leadership in point of scar- 
city has for nearly two years been given to plates, yet the 
market in the past fortnight has disclosed rather free 
offerings of plates, of certain specifications, by half a dozen 
or more mills, and when that occurs in plates there is 
room for much inference as to what may occur in the next 
few months as to steel products generally. 





Non-Ferrous Metal Market 


Monday, Jan. 7.—The tin market is dull and prices are 
considerably lower, in spite of the great scarcity of sup- 


plies. Nothing of special interest has happened in the 
copper and zinc markets. Lead has been advanced by the 
Trust. 


Copper.—The prices remain at 23.50 for producers and 
24.67% for jobbers as fixed by the Government. There is 
apparently enough copper available for all purposes at pres- 
ent, but considerable concern is felt over the coal and rail- 
road situation. In London standard is quoted at £110 and 
electrolytic at £125. The demand for copper in munitions 
making is expected to increase rapidly. 

Tin.—The situation is no better and were it not for the 
fact that there seems to be but little consuming demand a 
very serious situation would be the result. Two weeks ago 
Straits tin sold up to 85 cents, but it has now declined to a 
nominal quotation of 67 cents, following a sensational de- 
cline in the London market from £302% to £269. The Lon- 
don market has recovered, however, and spot Straits is 
quoted now at £281. Total deliveries in December were 
4683 tons, with stocks on hand at the end of December of 
Spot tin of any kind is hard to obtain 
Future Chinese No. 1 is quoted at 62.00 cents. 
Lead.—The trust price of lead was advanced on Jan. 3 
The outside price is 6.75 


Government purchases have 


Spelter—This market continues dull, with a slightly bet- 


ter demand for Grades A and B for Government work. 
Grade B is now 10.25 cents. 
cents. 


Prime Western is held at 7.75 


Antimony.—The antimony market continues dull, with 


14.50 cents quoted. 


Tungsten.—Tungsten ore remains at $24.00 for high- 
It is difficult 


Molybdenite-—Price remains at $2.25 to $2.30 per lb., 


with a fair demand. 


Quicksilver.—Supplies are scarce and the market has ad- 


vanced to $130-$135 per flask for California material. 
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Chemical Market 


Coal Tar Products.—Conditions in this market have been 
quiet of late. The requisitioning by the government of 
several of the important items has tended to a certain 
extent to restrict operations. The scarcity of material has 
also contributed toward the conditions obtaining. 

Benzol.—Offerings are liberally made, but the buying de 
mand is much below normal. Consumers of large quan- 
tities who ordinarily cover for the year on contract are 
backward about doing so and low prices therefore hold 
sway. 

Phenol.—Governmental requirements are receiving first 
consideration and offerings are light, with a slight advance 
in price. 

Naphthalene —Not much interest is displayed by either 
buyers or sellers at present, spot material is scarce and 
forward positions are fractionally advanced in price. 

Toluol.—The government has seized practically the whole 
production, and there is none obtainable on the open mar- 
ket. A few drums pass now and then at fancy figures. 

Aniline Oil—A slightly improved demand, together with 
a scarcity of the necessary acids, has caused a firmer posi- 
tion and a slight advance in price. 

Salicylic Acid.—The production of late has been heavy 
and a few factors in the market were absorbing the output 
until recently, when their requirements were filled, with 
the result that prices have declined. 

Beta Naphthol.—Was in better demand and spot stocks 
of the technical grade are in light supply, but prices thus 
far are unchanged. The sublimed material is in better 
supply and the demand is light. 

Dinitrophenol.—Offerings are liberal with the demand 
light and prices unchanged 

Para-amidophenol.—A heavy production with a falling off 
in the demand has caused prices to decline. 

Ortho-T oluidine.—The toluol situation has caused a scar- 
city of this material, and only a few dealers are quoting, 
with prices slightly higher. 

Para Toluidine.—Is in better supply, although there are 
only a few dealers offering, with prices unchanged. 

Anthracene.—Is practically off the market, several in- 
quiries having failed to locate material quantities. 

HEAVY CHEMICALS.—The movement in chemicals during 
the past two weeks has been of a minor character and 
prices, as is usual toward the close of the year, have shown 
a tendency to ease off. There is reported to have been 
more inquiries coming in during the first week of the new 
year, and this is generally taken as an indication of activity 
soon to develop. 

Caustic Soda.—There has been no real buying for con- 
suming accounts since our last report. The short interest 
which has develoned during the period since Oct. 1 is re- 
porting much difficulty in having bills 6f lading accepted 
and these bills are being rejected on the slightest techni- 
eality. As a consequence there has been a decided specu- 
lative interest shown in certain positions such as December 
bills of lading for 25-ton cars. Buyers have been willing 
to pay concessions to cover in exact conformity with con- 
tracts to avoid disputes. Spot positions have receded to 
6.40 and 6.50. Over the year quotations vary from 6.35 to 
6.60, according to seller. The usual probability of non- 
delivery attaches to the low quotations. 

Soda Ash—Owing to the lack of export licenses, bags 
have firmed up and aré scarce, while barrels are more 
plentiful and easier. The movement has been entirely spec- 
ulative, however. December bills of 25-ton cars have been 
mostly in demand to fill in contracts. These commanded 
3.05 to 3.10 as we write, while barrels in contrast were 
available at 3c. to 3.05c. From the works bags were ob- 
tainable at 2.90c. to 3c.; barrels at 3c. to 3.05c. 

Acids.—As there is seemingly no sulphuric acid other 
than the 66-degree concentration and but limited trading in 
that, there is little that can be stated regarding the market. 
Sixty-six degree brimstone acid has sold at $75 to $80, 
drums included, with a few spot offerings from time to 
time at $43, drums extra. Olewm has sold at $65 and $75, 
and $80 is now asked. Muriatic acid asa result of govern- 


ment buying has become so scarce that the 18-degree mate- 
rial is now practically the only test available and sellers 
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are asking 4c. for June-December delivery. Nitric acid has 
not been so active, and 42-degree material is availabie at 
9c. to 10c. Phosphoric acid has eased off owing to the lack 
of demand and the 48/52 per cent is now available at 7c. 
to 7c. 

Chlorate of Potash.—Manufacturers established the price 
of 40c. shortly before the new year covering 1918 business 
and shortly announced that in some instances this price 
had been advanced to 42%c. However, the outside market 
has not responded and sales of December chlorate were 
closed the first week of the year at 39c. It will be recalled 
that all during 1917 the outside market was lower than 
the contract price. 

Bichromates.—Spot soda and potash has been somewhat 
firmer. This is principally due to the railroad situation. 
For soda the 1918 price is 16% to 17c., but the contracts 
contain so many war clauses that the buyer really does not 
know how much he will pay for the product before he 
consumes it. 





General Chemicals 


WHOLESALE PRICES IN NEW YORK MARKET, aN. 7, 19158 





naa dkes 6060e0cneehnceageees - lb. 1.30 — 1.90 
Acetone, drums. . jhoelebbawsetae Sayer Nominal 
Acid, acetic, 28 per 0" lt Be IP ERNE ARE Ib. .0544— 06 
pa a ee ee ee 11\4%— 2 
Acetic, glacial, 9944 ol cent, carboys........... . lb. a — 35 
th cons cunteadementibehecket o5+e0ee Ib. .13h%— 141, 
Citric, crystals. . ALLE ENS %— .78 
Hydrochloric, C.P : salad : es Nominal 
Hydrochloric, 20 deg... . nae : ia Nominal 
Hydrochloric. conc., 22 deg alees ‘< — Nominal 
Hydrofluoric, 30 per cent, in barrels. aaaee ; ewan 064%— 0644 
Lactic, 44 per cent............... ... Tb. 15 . 15% 
Lactic, 22 per cent... “a ed al —s 054— 06% 
Nitric + ~ hb astOsaabnten teen ms 09 .10 
Nitric, 42 deg.......... selobee  * no — 10 
Oxalic, crystals. ere citenkhel bd 8.45 — 46 
Phosphoric, 47 per cent-50 per cent. . tb. o7 — 07%, 
PUM ctcccce’ i sweeue Nominal 
Pyrogallic, resublimed............... ..- MD 68.18 — «388.295 
Sulphuric, 60 deg. .... i Pe - 
Sulphuric, 66 deg : ...ton 42.00 — 44.00 
Sulphuric, oleum (Fuming), tank cars sa ...ton 70.00 — 80.00 
Tannic, U. 8. P., bulk... mee 1.30 . 1.35 
Tartaric, crystals ‘ peetenenset asncee .78 - 80 
Tungstie, per lb. of W Ib 1.80 — 1.900 
Alcohol, sugor cane, 188 proof. ; ...- gal. 5.05 — 5.25 
Aleohol, wood, 95 per cent... . jeeceweudaant gal. Nominal 
Alcohol, denatured, 180 peat... snaevebenes .. gal. 7 _ .80 
Alum, ammonia lump : PE 04 'g— 05 
Alum, chrome ammonium..... Rs a a ~ is — .19 
Alum, chrome a. ude Pe * 23 — 25 
Alum, chrome sodium. os oy: nae sian 124%— 13 
Alum, potash lump. . int Sait — ™ Nominal 
Aluminium sulphate, technical. . , . .Ib. 02 4—- 02', 
Aluminium sulphate, iron free. . ; Ib. 02% — 03 
Ammonia aqua, 26 deg. carboys... : — 1Wly— .20 
Ammonium carbonate........... . : . Ib. ll - 2 
Ammonium nitrate............... sewed vewes ..Ib — price) .14 
Ammonium, sulphate domestic... . cans — 07 4— .07 
BENE Pings 6000 4anceecorce ‘ gal. 5. 25 - §.40 
BOE, Tao cs chs bicccccées Tb. 656 — 16 
DRE, Clie oé5 +6 asbb0bp0 05600 . Ib. 6 — 70 
Barium carbonate, 99 per cent... . . ton 80.00 90.00 
Barium carbonate, 97-98 per cent : ton 65.00 — 67.00 
Barium chloride................+. , .ton 70.00 — 90.00 
Barium sulphate (Blane Fixe, powder) » an 0344— 4 
SEE GEIS awe 00 6n0 4600 wanews sseusdiae 08 '4— 1i 
Barium peroxide, basis 70 per cent. Ib. 32 - 3s 
Bleaching powder, 35 woah cent chlorine. Ib. 02% O2"4 
Borax, crystals, ame.. : nae .. Ib. 07%— OS's 
Brimstone, crude. . bndesd is drcits hittin ade ton Nominal 
Drennan, technical....... aa ee * 6 — 70 
Calcium, acetate, crude..... . : ka stone Nominal 
ES OP ee ie O08 lg— 1! 
Calcium chloride, 70-75 per ‘cent, fused, lump ten 21.00 —- 25.00 
a is ceecedleduées bee nedeetesvacsacd Jb 1.60 — 1.70 
Calcium phosphate. . Te Pee ers * 20o— 31 
Calcium sulphate. ............. hoadenhee ee nesaeen Tb. . -— 
Carbon bisulphide................ badew'bs ésieuein Ib. oT — o7% 
Carbon tetrachloride, drums........ PE ee me 8 “4 — le 
Caustic potash, 88-02 per cent............ 6. ce enees Ib. 82'g— 
Caustic soda, 76 per cent......... éRede sT, 06 4 — ON 
ie een ekapebeennecdheatn Ib 6b — 18 
CREE cdekbpehdadaccacckes panes Ib. I — 1.50 
nat hatinncadagnedudédcshess Ib. o1uw— 01% 
Copper entbomates . oo. iss c cscs ccceces fwéa . Ib. 6 — : 
Cee eS a bar cant, bas naunine ia “Jaen geves _ ‘= — 7% 
opper te, per cent ge crystals......... . — Os 
ream of tartar, crystals..................5.. re *: 6 — 6 
En delewnbhcednenievecereedeste cus b 03\4— 04 
Formaldehyde, 40 <i: cen dhes senses kee aheee b. 194%— 2 
GE EE, eecsweweureiicct cc cvewegevoes ve 100 Ib. it. — 11 
Grantee, Bat, SG, Bovesccccvccccccccscovercesesss b. 67K— 70 
i Pi occcascceeeeecccocscecocgeteet Ib. 4.28 —~ 4.35 
SEE GE aisae nabs duswbas edocs 665) 0600 nceués ond lb, 13. — 15 
Lead, acetate, white crystals... ........ 6666s cee eeee b. 17m— 17% 
BA CED CUE ocbocccccccccscssecsncanceecs b: 15 — 3 
Re Gidtnenk bc putes ccs tetnds dscnscnss . tb. N 
Si PD, .vcnchbswcgndasetecéoceebecnens b. 09 44— Ls 
Lithium carbonate... 2.0.6. eee cece eee deceeees b. 1.50 — ~-2:00 
Manganese dioxide, U. 8. P...... 2... 020d eee cneee b. .70— i 
fagnesium carbonate, tech...............s+ssseee. b. 10 —. 1” 
Nickel salt, anes. SIL SGheataebatecepetascewces baa Ib. Nominal 
ickel ‘ Seeded ons dbas Sincades secinusd et > : oe 
orus, red...... ath iranasheesiness nt aberuls —. 
Phosphorus, yellow. ......... 056000 0eee cece eeeeeee Teed 23 — ; 
Potasai PUEEOD coccccccccecesccsosecocecget Ib os — 6 
Potassium bromide granular ib 146 — 1.0 
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Potassium carbonate calcined, 85-90 per cent......... Ib. 60 65 
Potassium chlorate, crystals... ............66-see05 Ib. 40 .42! 
Potassium cyanide, 98-09 oui icncasedv cwrctocces Ib. Nominal 
Potassium iodide. . Ae Ss 80 
Potassium muriate ‘80-85 p.c. "basis of 80 Dp. Dont wthe ton 350.00 
Pendens rsecendess eves weed 0 32 
Potesmum permanganate. (( i iisteenes Tae sO 85 
Potassium prussiate, red.............. eae | 60 2.70 
Potassium prussiate, yellow......... i oe | 1.25 1.35 
Potassium sulphate, 40-95 p.c. basis 90 p. Base ....ton Nominal 
eet ee ie teks aceite bebeen ster deren ed Ib. 30 Y 
Salammoniac, gr@y gran............... ‘ oe 15 16 
Salammoniac, white gran Sneath ; Ib. 16 17 
ETT TTT TTT ETT -100 Ib. 1.25 1.30 
Geld GBs co n0cks dupe tdus iconepe cae 100 Ib. 1.50 > 00 
Silver cyanide, based on market price of silver. on. “3 
SGP Me cccecccncccecapsccscceces . 0. 53 D> 
Soda ash, 58 per cent. light, flat..... 100 Ib. 2.90 05 
Soda ash, 58 per cent, dense, flat................100 Ib. 3. 50 1.00 
Det DOM 0 cc ccccccccccsecces — * 16's i7 
Sodium benroate.......... EG a veéasne a 75 85 
Sodium bicarbonate, domestic.......... bee . tb. 02 55 0 
Sodium bicarbonate, ——. ‘ oe 
Sodium bichromate..... A AEE : ae 17% 18 
Sodium bisulphite, powd ita catanles aared ee 06'4 06 
Sodium chlorate. ........ es - ae 20 22 
Sodium e@yemide. ........-65555: sh PE OEE ; Ib. 42 14 
Sodium fluoride, een sane ene ‘ Ib. Is'4 i 
Sodium hyponaie sis : Ib 02 02! 
Sodium mo yodate, per ib. of Mo Ib 2.50 
Sodium nitrate, hed sous .100 Ib. +. 60 $ 70 
Sodium nitrfte. . ' Surcin athumires <anuauakh Ib. 30 35 
Sodium peroxide. . . : se ae 45 48 
Sodium phosphate . , in te titei : Ib. 04 04! 
Sodium prussiate, yellow te GE lececdendeneemas Ib. 6 37 
Sodium silicate, liquid. (60 deg.) - 100 tb. 1.00 4.50 
Sodium sulphide, 30 per cent qoutes Ib. 02% 0 
Sodium = 60 per cent, fused ‘ Ib. 0446 05 
Sodium sulphite............. sah Ib. 05 On) 
Strontium nitrate. senso eeesnee , — ” 25 $5 
Sulphur chloride, drums... . Ib OO Oo 
Sulphur dioxide, liquid, in cylinders on Ib 15 10 
Sulphur, flowers, sublimed......... .100 Ib, 4.05 4.10 
SPEIRS BED acon eness0+0e+> 0005s: 100 Ib $70 3. 85 
Sulphur, crude Pe Se ae ton Nominal 
Tin bichloride, 50 deg. . peetendes Ib 2334 24 
BUD GI soa sbSbeessccsccoccsccocese lb 85 1.00 
Zine GRFWOMBES. ....2..cccccsecccesccecs Ib 22 2 
Zine chloride.......... acaneneveees Ib 10's 11 
SURO GU cccccccccceccesesenes Ib. Nomina 
Zine dust 350 mesh. . — Ib 17 18 
Zine oxide, American ‘Process xx Ib 1134 12 
Zine sulphate wbccdoserseor ‘ Ib W) O7 
Coal Tar Products (Crude) 
Benszol, pure, water white. . . .. gal. 35 40) 
Bena 4, 90 per cent....... ae : ‘ gal. -- 
Toluol, pure water white............ . gal. Nominal 
Xylol, pure, water white......... .. gal. 5 ~ 
Solvent naphtha, water white...... ‘ ' gal. 17 22 
Solvent naphtha, crude, heavy... .. gal. 13 — 16 
Creosote oil, 25 per cent...... : eine : gal. 33 35 
Dip oil, 20 per cent. . aSeneatenseens . gal. 29 30 
Pitch, various grades. . uhnmiie ee ; ton 8.00 20.00 
( ‘arbolie acid, crude, 95-97 per cent... : ec 6 1.10 
Carbo lie acid, crude, 50 per cent. nar Ib 60 65 
Carbolie oat. crude, 25 per cent..... ‘ Ib. 35 us 
Cresol, U. Dic chcchsniitastMeads Ib. 1s 20 
Intermediates, Etc. 
Apha naphthol, crude ae Ib 110 — 
Alpha naphthol, distilled... Ib 1.60 — 
Alpha naphthylamin........ stecs os ss — 60 
Aniline onl, drums extra. . soos 26 27 
ROT Gian cbse cesses. ‘ ee ' Ib. 32 34 
Anthracene, 80 per cent........ ‘ — a WO 65 
Benraldehyde peeseesocs ee bee ° ebsecesouse Ib 4.00 4.50 
Benzidine, bage............. a 1.75 1.85 
Benzidine, eae. . innwd - Ib 1.40 1.50 
Benzoic sci oe ~~ ers et 
Benzyl chloride. . on fiacalaiael a ae 1.85 
Beta naphthol benzoate. . . os inves caaeeue’ Ib. 7.00 8.00 
Beta naphthol, sublimed.............. eahed . Ib. 8 — 90 
Beta na ~~ gape com. . spar ie ceetdietin haledeaaea al Ib. 50 2.65 
Dichlor benzol. . «le RIE, ORE ERO TS Ib. 12 - 18 
Diethylaniline...... Sire iian ae 4.o — 5.00 
Dinitro bengol. ‘ oo a — 50 
Distrochlorbensol.. censaddnsauednnsanens Ib. 40 42 
Dinitronaphthaline..................... Ib. 5&5 — 60 
Dinitrotoluol meepecn Ib. 55 60 
Te iat nce we nag bevel wth Ib. 55 57 
ee, ttti(‘éRRE SSE SOEs So RE Ib. 57 62 
a | SR ae re no Ib. 85 1.00 
PORN. 5 ER Rabe sense be Unt tend Cee ECED Ce Ib. 2.25 2.50 
Meta  ——~ wappmen iastGeoestaseteles Ib 1.85 — 2.00 
Monochlorbenaol. . SS OES BS Pee 19 .22 
Naphthalene, @abee.........0..ccccecceeees Ib. .09%— 10 
Naphthalene, balls. SIT i oo velednind se .10%4— 10% 
Naphthionie acid, crede.................0--- Ib. 1.40 — 1.50 
Naph: ‘lamin-dr-eulfonic er : lb 1.00 — 1.10 
Nitro sphthaline.. heh cid Ib. 4 — 50 
Nitro ° euGeee ooee esi — 55 
—_— 1.20 
_— 1.00 
— 4.00 
4.25 
_ 1.15 
— 1.60 
— 3.50 
_ 6.40 
‘on 55 
_ 7.50 
— 12.50 
— 1.20 
— 2.00 
_ .35 
_ .85 
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Petroleum Oils 
Crude (at the Wells) 


Pennsylvania ee ee, ee bbl. 3.75 - 
Corning, Ohio...... , bp0db6000 60000 900000004 bbl. 2.80 - 
PS Pde serwsevevcseceenes invedeuanse bbl. 2.55 

ns ee Ohio... vjiské+erebudedaseabsenead bbl. 2.38 — 
Indiana. . ee eeT eer TET eT Tee eee PTC CT ee bbl. 1.98 — 
Illinois. . : ona jabtvaseonneneatadan bbl. 2.12 — 
Oklahoma and PM as cant acdtedeeheneseson bbl. 2.00 — 
Caddo, La., light....... ‘ oenéeaeed budaneed bbl. 2.00 — 
Corsicana, Tex., ene seach wae —— 2.00 — 
California ; ; ‘ errr Te. bbl s— 
Gulf Coast. . seeatieeuas . bbl. 1.00 — 

Fuel Oil 

New York gal 11 - 
Pittsburgh gal. .07%- 
Oklahoma-Kans bbl. 150 — 
Texas bbl 1.50 

Los Angeles. . bbl 1.52 — 
San Francisco bbl. 1.45 


Gasoline (Wholesale) 


New York . . : gal. 24 
Boston. .... , , gal. 25 - 
Pittsburgh. . . gal. 26 = 
Chicago. ... gal. 21— 
Oklahoma gal. 25 — 
San Francisco gal 20%- 
Lubricants 
Black, reduced, 29 gravity, 25-30 cold test..... gal. 18 
Cylinder, light : ... gal. 32 
Cylinder, dark ‘ ae gal. 0) 
Paraffine, high viscosity 7 ‘ ...gal. 5 
Paraffine, .903 sp. gr a ts de ‘ .. gal 27 
Parafline, .865 ap. gr _s gal. 19 


Flotation Oils 


(Prices at New York unless otherwise stated) 


Pine oil, ernde, f.o.b. Florida. .. rT 4 — 
Pine oil, steam distilled, sp. gr. 0.925 0.940........ .. gal. ao — 
Pine oil, destructively distilled. ........ gal. 43 — 
Pine-tar oil, ep. gr. 1.025-1.035....... -<ecele o— 
Pine-tar oil, double retined, sp. gr. 0.965-0.990 — .35 - 
Pine oil, light, sp. gr. 0.950, tank cars, f.o.b. works.... gal. 327 — 
Pine oil, heavy, sp. gr. 1.025, tank cars, f.o.b. works.. gal. 26 

Pine tar, thin, sp. gr. 1.060-1.080 Gah enecnceudaue 32 — 
Turpentine, crude, sp. gr. 0.980-1.000 .. gal. .40 

Hardwood oil, f.o.b. Michigan, sp. gr. 0.960-0.990. ... gal. 21 — 
Hardwood oil, f.o.b. Michigan, sp. gr. 1.06-1.08.... . .gal. .19%— 
Wood creosote, ref. f.o.b. Florida. gal a. — 


Vegetable and Other Oils 


China wood oil Ib. 20 
Cottonseed oil, crude . ...gal. 1.31 - 
Linseed oil, raw, cars. . gal 1.28 - 
Peanut oil, crude gal 1.37 
Rosin oil, first run.. ee .35 _ 
Rosin oil, fourth run -gal. .66 
Soya bean ail, Manchuria Ib. .17%— 
Turpentine, spirits . gal. io — 


Miscellaneous Materials 


Barytes, floated, white, foreign.......... : ..ton 40.00 — 
Barytes, floated, white, domestic : ..ton 30.00 — 
Beeswax, white, pure............ phe ee ~ * 56 — 
Casein..... ore rateseen Ib. 22— 
Chalk, light, prec ipitated, E nglish — ~ 
SE on nbs0ceeedene seen - cocsesccaee §.G9 - 

Fuller's earth, powdered. . (eas ...-100 Ib. 1.00 — 
Osokerite, pond oy brown : 56s tkenneree ib. 65 — 
Ozokerite, American, SE WE bconnnecusdecene Ib. 75 — 
Red lead, dry, carloads............ ca” wae = 
EES re bbl 7.3 <= 
Soapstone......... oeees sebeee eeeeeee ton 10.00 — 
Talc, American, white isi baie nk wabdbeles ton 15.00 — 
White lead, dry ieee oo - 


Refractories, Etc. 
(F.O.B. Works) 


Chrome brick stand ban aeh iene -net ton Nominal 
Chrome cement, Grecian............ ive 606 60-e0mee ee Nominal 
Clay brick Ist quality firec lay. Ore .per 1000 50.00 — 
Clay brick, second quality........... ...+++-per 1000 35.00 — 
ND EY SI re Per hes .ton 30.00 — 
Magnesite, calcined...... kaa bev ......ton 40.00 — 
Magnesite, Grecian, dead burned...............metton 85.00 .— 
Magnesia brick, Grecian, 9x4'4x2% ...++.-net ton 135.00 — 
Silica brick. . . eeeknidenwedeoneabe ..+..per 1000 50.00 — 
Ferroalloys 

Ferrocarbontitanium, 15-18 per cent, carloads, f.o.b. 

ED CE Be Mons ictneeds cbse ee nb taneee ea ton 160.00 — 
Ferrochromium, per lb. of Cr Ib. a «== 
Ferromanganese, domestic, .. ‘ errr 6 6F COU — 
Ferromanganese, English. . ‘ sheecddacaseee ae = 
Ferromolybde num, per Ib. Mi niiivuisevesiseisa: Ga = 
Ferrosilicon, 75 per cent, f.o.b. N. | SMe [aes 
Ferrosilicon, 50 per cent, carloads, del., Pittsburgh. . .ton 165.00 — 
Ferrosilicon, 50 per cent, contract... .......sseeeeee ton 100.00 — 
Ferrotungsten, 75-85 per cent, f.o.b. temas er lb 2.35 — 
Ferrouranium, f.o.b. works, per Ib. of U.. Kasei “fae om 
Paeveniam, CO. CE cadans duceenssscetbe os lb. 3.50 — 

Ores and Semi-finished Products 
Aadienaw Gah, WES Ws 566406066 dns cab cbceuseeas cs 1.60 — 
Chrome ore, 48 per cent minimum, f.o.b. Cal., per unit.......... ton 
Manganese ore, as per cent and over, per unit.................. ton 
Manganese ore, chemical................00ce005 ..ton 80.00 — 
Molybdenite, per Ib. of MoSe.............ccececeees lb 2.25 — 
Tungsten, Scheelite, per unit of WO3............... ton 26.00 — 
Tungsten, Wolframite, per unit of WOs............. ton 24.00 — 
ES RSE ere: Fe lb 3.25 — 
Vanadium Pentoxide, STN od ono os has 40d tcnekade eeroune Ib. 
IPO Prt ees ry Pettis tc unit .146 — 
Se er ee unit .25 — 
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New Companies 


THe ALLIANCE IRON & STEEL CORPORA- 
TION, New York. Capital. $75.000. To en- 
gage in the manufacture of iron and steel 
products. Incorporators: H. F. Holly, H. 
Cc. Gable and G. D. Zahm, 261 Broadway. 

O. H. ANDERSON & COMPANY, New York. 
Capital, $50,000. To operate a plant for 
the manufacture of paper and paper spe- 


cialties. Incorporators: O. H. Anderson, 
c. Cc. and E. Mandel, 163 St. Nicholas 
Avenue. 

Tue ANIMAL By-Propucts COMPANY, 
Miami, Fla. Capital, $30,000. To engage 
in the manufacture of fertilizer. Incorpora- 
tors: A. Henderson and L. C. Haughey, 
Miami. 

Tue Georges BANTA PAPER COMPANY, 
Menasha, Wis. Capital, $30,000. To oper- 


ate a plant for the manufacture of finished 


paper. incorporators: George Banta, a. : 
George Banta, Jr., and R. E. Thickens, 
Menasha. 


Tue Best Founpry Company, Brooklyn, 


N. Y¥. Nominal capital, $9,000. To operate 
a local foundry. Incorporators: J. Dan- 
ziger. U. S. Adler and L. B. Louis, 35 Nas- 


sau Street, New York. 
BLACKMAN & Fink, New York. Capital, 


$25,000. To engage in the manufacture of 
chemicals and allied products. Incorpora- 
tors: M. Fink and J. and E. Blackman, 66 


East Ninety-ninth Street. 


Tue CENTRAL IRON & METAL COMPANY, 
Paterson, N. J. Capital, $25,000. To en- 
gage in the production of iron, steel and 
Other metal products. Incorporators: B 
and A. and J. Jacobs, and H. Hurwitz, 
Paterson. 

THs CLEVELAND BRAss 
PANY, Cleveland Heights, 
$3,000,000. To manutacture and fabricate 
brass, zinc, copper, etc. Incorporators: 
Cc. R. Hamilton, Edward C. Decust, Cleve- 
land Heights; Mark W. Cole and M. 8. 
Pollock, Dover, Del. 


THe COMMERCIAL CYLINDER COMPANY, 
Hackensack, N. J. Capital, $800,000. To 
manufacture gas, oils, etc. Incorporators: 
Cornelius Cole, Hackensack; A. R. Oakley, 
Pearl River, N. Y.; and Paul E. Britsch, 
Brooklyn, N. Y. 

Deck Broruers, Buffalo, N. Y. 


Propucts Com- 
Ohio. Capital, 


Capital, 


$35.000. To operate a local foundry and 
machine shop. Incorporators: A. G. Bar- 
tholomew, B. L. Lempenau and A. 8S. Per- 


rers, Buffalo. 

Tue DUNLAP PAPER COMPANY, Batuvia, 
N. Y. Capital, $15,000. To engage in the 
manufacture of paper. Incorporators: M. 
Clark, 8S. Dunlap and A. Hawkins, Batavia. 


Tue East DgErRING FouNDRY COMPANY, 
Portland, Me. Capital, $10.000. To engage 
in a general foundry business. Incorpora- 


tors: George R. Thomas, Charles E. Noyes, 
Joseph G. Noyes and A. F. Thomas, all of 
Portiand. 

Tue EvREKA ANILINE PRODUCTS CORPO- 
RATION, New York. Capital, $10,000. To 
engage tn the manufacture of dyestuffs and 
allie products. Incorporstors: H. H. 
Suhr. H. P. Velte and R. Bennett, 503 West 
169th St. 

Tue FABRICATED STEEL PrRopucts Cor- 
PORATION, New York. Capital, $150 000. To 
engage in the manufacture of steel products. 
Incorporators: W. E. IL Lambrecht, H. 
Lindemann and W. Arnold, 322 Tenth 
Avenue. 

Tue GuLippen Company, Cleveland, Ohio. 
Capital, $10,000. To manufacture paints, 
etc. Incorporators: Howard T. Clark, C. 
Cc. Owens, Ellis B. Diehm, Paul J. Bickel 
and Sterling Newell, Cleveland. 


GOLDSMITH BROTHERS SMELTING & REFIN- 
Ina COMPANY, Atlanta, Ga. Capital, $10,- 


000. To engage in the smelting and refining 
of metals. Incorporators: Frank H. Les- 
lie, Atlanta; Lowell A. Lawson and Leon 


L. Lewis, both of Chicago, Ill. 


Tues Goop CHANCE MINING COMPANY, 
Miami, Okla. Capital, $30000. To mine 
for lead and zinc. Incorporators: George 


Ostrander, Miami; R. W. Eastman and H. 
H. Sherman, Alva, Okla. 

Tue Great Finns Or & Rerintnc Com- 
PANY, Wilmington, Del. Capital, $50,000. 
To drill for oil and gas and refine same. 





Tue Great Scott MINING CoMPANY, Kan- 
sas City, Mo. Capital, $25,000. To engage 
in the mining of lead and zinc. Incorpora- 
tors: E. A. MacBride, A. B. Munsey and 
J. J. Johnston, Kansas City. 

THe He_ler & MERZ COMPANY, Newark, 
N. J. Capital, $1,500,000. To engage in 
the manufacture of chemicals, dyes, etc. 
Incorporators: A. Foshay, A. G. Thanum 
and Arthur Williams, all of New York. 


THE HOFFMAN-PERRY IRON & STEEL Com- 
PANY, Youngstown, Ohio. Capital, $756,000. 
To deal in iron and steel products. In- 
corporators: Louis Hoffman, Frank C. 
Hoffman, Frank W. Perry, M. J. Sussman 
and G. F. Hammond, Youngstown. 


THe Home Putp & Paper Mitts Com- 
PANY, Mobile, Ala. Capital, $100,000. To 
manufacture paper and paper products. In- 
corporators: F. B. Armstrong, J. S. Arm- 
strong and M. McGowan, all of Mobile. 


Tue LAMBERT CHEMICAL COMPANY, St. 
Louis, Mo. Capital, $30,000. To manufac- 
ture chemicals and allied products. Incor- 
porators: W. and A. W. Lambert and A 
R. Deacon, St. Louis. 

S. B. Leonargpit & Company, New York 
Capital, $10,000. To manufacture chemicals 
and kindred products. Incorporators: 
ond A. B. and 8S. B. Leonardi, New Ro- 
cheile. 


THE MANVILLE MANUFACTURING CORPORA- 
TION, New York. Capital, $300,000. To 
manufacture chemical fire extinguishers 
Incorporators: 8S. Bennett, Jr.; R. Sherman 
and R. W. Evans, 14 Wail Street. 


THE MERCHANTS FERTILIZER & PHOSPHATE 
Company, Charleston, 8S. C. Capital, $25,- 
000. To manufacture fertilizer c phos- 
phate. Incorporators: E. H. le, Jr. ; 
G. Pringle, F. E. Barron o A. F. 
bv ringle, Charleston. 


THe MERRIMAC VENEER COMPANY, Byram, 
Miss. Capital, $50,000. To manufacture 
jaints, varnishes, etc. Incorporators : 
‘rank and Robert Morrison and Thomas 
McCase. 

THe METLSKIN COMPANY, Rochester, 
N. Y. Capital, $10,000. To manufacture 
chemicals. Incorporators: A. E. Van 
Houten, C. H. and G. B. Miller, Rochester. 


THe NATIONAL REDUCTION COMPANY, 


Dover, Del. Capital, $1,100,000. To manvu- 
facture charcoal, tar and turpentine from 
wood, etc. Incorporators : Guy Fer- 


guson, James H. Kirkpatrick, New "York ; 
Parke L. Woodward, Great Kills, Staten 
Island, N. Y. 


THe NITRO CHEMICAL CORPORATION, Wil- 
mington, Del. Capital, $2,000,000 To 
manufacture explosives of all kinds. 


THB PEOPLES MUTUAL LEAD & ZINC Com- 
PANY, Muhall, Okla. Capital, $1,000,000 
To mine for lead and zine. Incorporators: 
G. M. and W. C. Wolfe, and Thurman Elli- 
son, Muhall. 

THE PURITAN Steet Company, Inc., New 
York. Capital, $50,000. To manufacture 
iron and steel. MIncorporators: Herman 
Brasch, William J. Miller and T. T. Teich- 
berg, New York. 

THe RICHVALE FURNACE COMPANY, New 
York. Capital, $1,000,000. To manufac- 
ture furnaces. Incorporators : 
Howard, G. V. Reilly and A. 
65 Cedar Street. 

THe Sequoran Or REFINING COMPANY, 
Dallas, Tex. Capital, $50,000. To engage 
in the production of oil and the refining of 
same. 

THe STaR CHEMICAL 
COMPANY, Los Angeles, Cal. 


Samuel B. 
W. Britton 


MANUFACTURING 
Capital, $10,- 


000. To manufacture chemicals and allied 
yreduste, Incorporators: Hyman Feder, 
i a noff, A. Monheit and E. V 


Rosenkranz, all of Los Angeles. 


THe STAYwite COVERING COMPANY, 
Queens, N. Y. Capital, $10,000. To manu- 
facture paints, enamels, lacquers and — 
loid a a coating. Incorporators: 
Harjes, J, F. Hicks and H. J. Crofield, 560 
Rogers Avenue, Brooklyn. 

THe STEPHEN ENGINEERING COMPANY, 
Dover, Del. Capital, $500,000. To manu- 
facture furnaces and appliances. 


THe TRUMAN M. SMITH MACHINE Com- 
PANY, Grand Rapids, Mich. Capital, $60,- 
000. To e nae in the manu acture of 
Incorporators: T. M. 


foundry products. 
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Smith, Jr.; lL P. Rice and Gerald McCoy, 
Grand Rapids. 

Tue Voss ALCOHOL Expert CORPORATION, 
New York. Capital, $50,000. To manu- 
facture alcohol, etc. Incorporators: H. W. 
Voss, G. A. Moore, 27 William Street; R. 
2 yeas, 123 West Ninety-fifth Street, New 

ork. 


Construction and 
Operation 
Alabama 


BIRMINGHAM, — The Sloss-Sheffield 
Steel & Iron Company is planning for the 
early operation of its Hattie Ensley Fur- 
nace No. 2, under daily capacity of about 
300 tons. Repairs made at the furnace have 
cost over $300,000 


BIRMINGHAM.—The National Cast Iron 
Pipe Company, which recently filed notice 
of an increase in its capitalization from 
$350,000 to $500,000, is planning for the 
immediate erection of additions to its plant 
to increase the present capacity. Included 
in the work will be a new steel and ce- 
ment foundry building, about 50 x 200 ft., 
which will be equip with cranes, cupolas 
and facing and drilling machines for nge 
pipe. 

HOLLINS.—tThe Parkdale Graphite Prod- 
ucts Company, recently incorporated with 
a capital of $100,000, has completed its or 
ganization arrangements and is planning 
for the immediate development of 200 acres 
of land. It is said the output of the plant 
will be approximately ten tons of graphit« 
each hour. Headquarters of the company 
are at Talladega. R. G. Nickies is presi- 
dent and manager; A. H. Sawyer, Hollins, 
is construction engineer. 


Arkansas 


HARRISON.—The Kreuger-Milis {ining 
Company, recently t, oe nized by W. © 
Kreuger and E. ilis, of Springiels 
Mo., has a, 300 acres of land in 
connection with a large plant and is plan- 
ning for immediate vuperations for the pro 


duction of lead and zinc. The company will 
also make improvements in the works to 
cost about $20,000. 
California 
BAKERSFIELD.— The Standard Oi! 


Company 
of a new machine shop at 
McKittrick. 

BERKELEY.—Peet Brothers, manufac- 
turers of soaps, are planning for the con- 
struction of a large new factory at their 
local works. Head offices of the company 
are at Kansas City, Mo. 


MARTINEZ.—The Atlas Powder Com- 
pany has acquired a lar tract of land, 
consisting of 206 en Fast north of its 
plant, and it is repented that the property 
will be used for extensive additions to its 
present works. The property was secured 
at a price of $50,000 


SAN DIEGO.—The United States Ship- 
building Company has recently inaugurated 
active work for the construction of fs pro- 
posed shipbuilding plant on propert e- 
cently acquired on the tidelands, gan Diego 
Bay. The company is said to be mametior- 
ing with the Emergency Fieet Corporation 
for the construction of ten steel vessels, 
with total capacity of about $0,000 tons, 
at the new plant. Adam Weckler is man- 
ager. 

WEST OAKLAND.—The Southern Pa- 
cific Railroad Company is planning for ex- 
tensive improvements and alterations in its 
creosoting plant to cost about $350,000. The 
plant will be completely m ernized, and 
with extensions, will cover about 25 acres 
of land. The works will have a creosoting 
capacity of we 3.000, _ ft. of lumber 
per year. Barlow is assistant chief 
engineer. 


is planning for the construction 
its plant at 


Connecticut 


STAMFORD. — The John Davenport 
Foundry Company is having plans prepared 
for the construction of a new two-story 
concrete factory building. about 90 x 300 
ft., to be erected on Davenport Place. The 
estimated cost of the structure is $90,000 
Henry Marvin, Main Street, ‘ord, is 
architect. 

WEST HAVEN.—The Consolidated Ren- 
jlering Company, 69 North Market Street. 
Boston, Mass., is making rapid progress in 
the construction of a new one-story local 
plant, about 18 x 220 ft. U. G. Carmichael, 
pon Street, New Haven, fs the con- 
‘ractor. 
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Georgia 


ATLANTA.—Plans have been completed 
for the erection of the proposed new plant 
of the Doss Rubber & Tube Company at 
Fort McPherson. The works will be about 
55 x 142 ft., one-story, of stone and brick, 
and will have floor space of approximately 
18,000 sq. ft. When completed the factory 
will have a capacity of 600 inner tunes 
and 600 casings daily. The Pittman Con- 






struction Company, Atlanta, is the con- 
tractor. 

Illinois 
BLUE ISLAND.—The American Wire 


Fabrics Company, 208 South LaSalle Street, 
Chicago, is having plans prepared for the 
construction of a large new local plant to 
cost about $200,000. Frank D. Chase, 122 
South Michigan Avenue, Chicago, is the 
architect and engineer. 


CHICAGO.—Rapid progress is being 
made by the Chicago Bearing Metal Com- 
pany, 2234 West Forty-third Street, in the 
construction of a new one-story addition, 
about 102 x 226 ft., to its bearing metal 
plant, to cost $15,000. 


CHICAGO.—The Hughes Electric Heat- 
ing Company, Waller Avenue and Taylor 
Street, has taken out a building permit for 
the construction of a new one-story plant, 
about 87 x 250 ft., to be used for the manu- 
facture of electric heaters. 


EAST ALTON.—Construction has been 
commenced by the Consolidated Chemical 
Products Company on a new one and two- 
story factory, about 75 x 235 ft., to cost 
$80,000. 

EAST ST. LOUIS.—The Durbin Auto- 
matic Train Connector Company, Pontiac 
Building, has awarded a contract to the 
F. Woerman Construction Company, Cen- 
tury Building, St. Louis, Mo., for the erec- 
tion of a new foundry building on Bond 
Avenue, to cost $26,000. 


Indiana 


FT. WAYNE.—The Supreme Motor Cor- 
poration, Union Building, Cleveland, Ohio, 
is having revised plans prepared for the 
construction of a new one-story local plant, 
about 100 x 400 ft., to cost $300,000. 


FT. WAYNE.—Rapid progress is being 
made by the General Electric Company in 
the construction of a new factory building 
at its local works. Contract has been 
awarded to the Bedford Stone & Construc- 
tion Company, Fletcher Trust Building, In- 
dianapolis, Ind. 

HAMMOND.—The Standard Steel Car 
Company, Frick Building, Pittsburgh, Pa., 
has comple plans for the erection of a 
hew one-st addition to its local machine 
shop, about 250 x 800 ft., of brick and steel 
construction, to cost $250,000. Contract has 
been awarded to e@ McClintic-Marshall 
Construction Company, Oliver Building, 


Pittsburgh. 
Kansas 


WICHITA.—The Benjamin J. Sibbitt Iron 
Company has acquired property on Santa 
Fe and First Streets, about 182 x 290 ft., 
for a consideration of $16,000, and is hav- 
ing plans prepared for the erection of a 
new one-story brick foundry, which will be 
operated in addition to its present structural 


works. 
Louisiana 


NEW ORLEANS.—The New Orleans Re- 
fining Company has acquired a large tract 
of land on the old Sar plantation, near 
New Orleans, as a site for the construction 
of a new oii refinery. 


NEW ORLEANS.—The Gasoline Corpora- 
tion has recently acquired a site of land 
having a frontage of about 1000 ft. on tne 
Mississippi River and about 50 acres deep, 
and is said to be planning for the con- 
Struction of a large new plant for the refin- 


ing of gasoline. 
Maryland 


CURTIS BAY.—The Associated Chemical 
Company, manufacturer of fertilizer, etc., is 


Planning for the construction of new addi- 
tions and extensive improvements in its 
local plant. Headquarters of the company 
are at wn. 

BALTIMORE. — The Bartlett-Hayward 
Company awarded a contract to Mor- 


row Brothers, Fidelity Building, Baltimore, 
for the construction of a new two-story 
brick. steel and concrete foundry at Scott 
and McHenry Streets. 

BALTIMORE.—The Hess Steel Corpora- 
tion is planning extensive improvements 
and additions to its plant to vide for 
ased capacity, to include the erection 





of a new mill-construction plant building, 
containing about 19,000 sq. ft. of floor 
space, and a new administration building. 
The new equipment will consist of electric 
melting furnaces, cranes, pouring equip- 
ment, etc., for the production of electric- 
furnace alloy steel. 


Michigan 


GRAND RAPIDS. — The Tannewitz 
Works, 315-31 Front Street, have had plans 
prepared for the construction of a new 
two-story brick and steel addition, about 
96 x 96 ft. to its factory and machine 
a Pierre Lindhout, National City Bank 
Building, Grand Rapids, is the architect. 


LANSING.—The Lansing Chemical Com- 
pany has awarded a contract for the erec- 
tion of two one-story additions to its 
chemical manufacturing plant, about 50 x 
50 and 60 x 100 ft., respectively, to William 
T. Britten, 821 West Ottawa Street, Lan- 
sing. 


Minnesota 


MINNEAPOLIS.—A new one-story brick 
foundry addition to its plant, about 195 x 
297 ft., will be erected by the Gas Traction 
Foundry Company, 1907 Fourth Street. 
The structure will cost about $70,000. Plans 
are being prepared by W. L. Alban, Endi- 
cott Building, St. Paul. 


Missouri 


KANSAS CITY.—Contract has been 
awarded by the Oxygen Gas Company, 
Traders Building, for the construction of 
its proposed new one-story and basement 
factory, about 44 x 120 ft. to cost $60,000. 
A. G. Harper, Indiana Avenue, is the con- 
tractor. 

ST. LOUIS.—The Wagner Electric Com- 
pany, 6400 Plymouth Avenue, has awarded 
a contract for the construction of a new 
one-story plant, about 130 x 512 ft., to cost 
$60,000. The new works will be devoted 
to the manufacture of ammunition. W. M. 
Sutherland Building & Contracting Com- 
pany, Syndicate Trust Building, St. Louis, 
has the contract for erection. 


ST. LOUIS.—The American Manufactur- 
ing Company, 1026 South Eleventh Street, 
is having plans prepared for the construc- 
tion of a new one-story brick and concréte 
power plant, about 60 x 80 ft., at East 
St. Louis, IL, to cost $40,000. Klipstein 
& Rathman, Chemical Building. St. Louis, 
are the architects. 


Nebraska 


OMAHA.—The Sprague Tire & Rubber 
Company, Twentieth and Harney Streets, 
is having plans prepared for the erection 
of a new three-story and basement tire 
and rubber plant on Izard Street, between 
Eighteenth and Nineteenth Streets, to cost 
about $200,000. George B. Prinz, 1033 
Omaha National Bank Building, is archi- 
tect. 


New Jersey 


CAMDEN.—The New York Shipbuilding 
Corporation has awarded a contract to the 
J. 8. Rogers Company, Moorestown, for 
the construction of a one-story addition to 
its plant, about 50 x 130 ft., to be used 
asa lvanizing plant. The structure will 
cost $10,000. 

RIDGEFIELD PARK. — The British- 
American Chemical Company, 52 Vander- 
bilt Avenue, New York, has acquired the 
plant and property of the Tennessee Cop- 
per Company, Ridgefield Park, and is plan- 
ning for the construction of several new 
additions, the entire works to be devoted to 
the manufacture of chemicals. 

JERSEY CITY.—Fire, on Dec. 21, de- 
stroyed a portion of the plant of the George 
H. Segal Company, Inc., 139-141 Logan 
Avenue, manufacturer of chemicals, with 
loss estimated at approximately $40,000. 

NEWARK.—Fire. on Dec. 22, destroyed 
the plant of the Newark Rubber Company, 
192 Emmet Street, with loss estimated at 
$50,000, of which $30,000 is for machinery. 

PERTH AMBOY.—The Roessler & Hass- 
lacher Chemical Company is planning for 
the immediate construction of a new one- 
St, Sau to its plant, about 60 x 


DUNELLEN.—The Crescent Color & 
Chemical Works, 1735 West Front Street, 
is having plans prepared for the construc- 
tion of a new two-sto addition to its 
Plant, about 70 x 80 ft., cost $10,000. 

SOUTH RIVER—The Para Products 
Company, manufacturer of rubber , is 
plan for the rebuilding of its nt re- 
cently yed by fire. The new works 
will be about 100 x 200 ft. : 


NEWARK.—Colgate & Co., manufactur- 
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ers of soaps and perfumes, have announced 
the acquisition of a tract of twenty acres 
at Port Newark Terminal on which a 
large plant will be built and where many 
new hands will be employed. No definite 
steps will be taken as to the building of 
this plant until the end of the war. nis 
property is not far from the Submarine 
Boat Corporation’s shipyards, and is along 
the same shore line of the American Syn- 
thetic Dye Works, and other large iu- 
dustries. It is in the neighborhood of the 
new locations on the Passaic and Hacken- 
sack rivers recently acquired by the Ford 
Motor Company, the United States Stee! 
Corporation, and the Niles-Bement Pond 
Company. 


New York 


COLLEGE POINT, L. lL—The American 
Hard Rubber Company, 11 Mercer Street, 
New York, has had plans prepared for ex- 
tensive improvements and alterations in its 
local plant. Alexander Macintosh, 55 Bible 
House, New York, is the architect. 

BROOKLYN.—tThe E. W. Bliss Company, 
Adams & Plymouth Streets, manufacturer 
of munitions, will build a new seven-story 
plant, about 200 x 380 ft., on property re- 
cently acquired on Fifty-third Street, near 
First Avenue, South Brookiyn. When com- 
pleted the new plant will represent an in- 
vestment of approximately $1,400,000. 

BROOKLYN.— Preliminary plans are 
being prepared by Louis Leavitt, 454 Driggs 
Avenue, for the construction of a new three- 
story and basement varnish factory, about 
100 x 125 ft., at Driggs Avenue and North 
Eleventh Street, to cost about $70,000. 
William A. Giesen, 104 West Forty-second 
Street, New York, is the architect. 

BROOKLYN.—The National Lead Com- 
pany, 111 Broadway, New York, has had 
plans prepared for the construction of a 
new three-story reinforced-concrete plant 
on Gold Street, from Marshall, Street to 
Hudson Avenue. William Higginson, 21 
ark Row, New York, is the architect. 


ALBANY.—Fire recently destroyed a por- 
tion of the iron foundry of George H. 
Thatcher, Pleasant Street, which was en- 
gaged upon Government work. It is said 
that the destroyed section will be imme- 
diately rebuilt. 


TROY.—tThe Rensselaer Polytechnic Insti- 
tute, Broadway, will build a new four and 
five-story addition to its chemical labora- 
tory, about 43 x 112 ft., and plans for the 
structure, which is estimated to cost $120,- 
000, are being prepared by Lawlor & Hasse, 
69 Wall Street, New York. 

BUFFALO.—Plans have been prepared 
by the American Car & Foundry Company, 
380 Babcock Street, for the construction of 
a new paint shop at its works to cost about 
$12,500. 

BUFFALO.—The Pratt & Lambert Com- 
pany, Tonawanda Street, manufacturer of 
paints, varnishes, etc., has taken out a 
building permit for the construction of a 
large addition to its plant to cost $30,000. 


North Carolina 


_MT. AIRY.—The Tar Heel Manganese 
Company, recently incorporated with a capi- 
tal of $100,000, is planning for the imme- 
didate development of 80 acres of land for 
initial operations and increasing the capac- 
ity during the coming spring. W. P. Sin- 
clair, Welch, W. Va., is treasurer. 

MURPHY.—The Appalachian Iron & 
Mining Company, with plants at Blue Ridge 
and Ellijay, Ga., is planning for the in- 
Sstallation of new machinery at its works, 
including portable compressors, tripod ma- 
chine drills, soline locomotives, etc., for 
the mining of iron ore. 8. Long of BPto- 
wah, Tenn., is president. 


Ohio 


AKRON. — The —— he Tire 
Company, Kelly Avenue, has awarded a 
contract for the construction of a new two- 
story addition to its plant, about 48 x 87 
ft., to cost $10,000. . A. Franklin Sons 
Company, 327 Cuyahoga Falls Avenue, has 
the contract for erection. 

AKRON.—The B. F. Goodrich Rubber 
Company, manufacturer of rubber tires, 
etc., will build a new one-story mill room 
addition to its plant, about 112 x 150 ft., 
to cost $20,000. Contract for erection has 
been awarded. 

T. Wiiliams 


CINCINNATI.—The D. 
Valve Company, Spring Grove Avenue and 
treet, has taken over the plant 
and property of the Queen City Brass & 
Iron Company, Spring Grove Avenue ana 
Garrard Street, mp oa minston, for a 
consideration of $300,000. The lliams 
company is planning for the immediate 
operation of the plant in addition to its 
— works, to provide for the steadily 
ncreasing demands for ite product. 
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BARBERTON.—The Portage Rubber 
Company, Barberton, is making rapid prog- 
ress in the erection of its new local plant 
The works are estimated to cost $75,000 


CLEVELAND.—tThe National Carbon 
Company has acquired property comprising 
about five city lots adjoining its carbon 
extraction plant at Scranton, Pa., and is 
planning for the construction of a large 
addition to provide for increased capacity 

COKE OTTO.—Plans are being prepared 
for extensive improvements and additions 
to the plant of the Hamilton Furnace Com- 
pany, near Hamilton, to include the erec- 
tion of a car dumper to cost about $175,000; 
a new water softening plant, $30,000, and 


a new ore bridge to cost $150,000. The 
new improvements, when completed, wilt 
represent an expenditure of about $500,000 

DAYTON Contract has been awarded 
by the Wright Aeroplane Company to 


Frank Hill Smith, Inc., 120 Broadway, New 
York, for the construction of a new one- 
story addition to its plant, about 300 x 1000 
ft.. to cost $100,000. 


MANSFIELD.—A new one-story factory 
building will be constructed by the Phoenix 
Electric Company, Olivesburg Road, to pro- 
vide for increased capacity. The struc- 
ture, which will be about 50 x 100 ft., will 
cost $10,000 Contract has been awarded 
to Simon Small & Son, Bird Building, Mans- 
field. 

MARIETTA.—Plans have been prepared 
by the Leidecker Tool Company, 119 Second 
Street, for the erection of a new one-story 
plant, about 100 x 175 ft., concrete and 
steel construction, at Westview, near Mari- 
etta. Foster Leidecker is general manager. 


McDONALD.—The Carnegie Steel Com- 
pany has awarded a contract to the Youngs- 
town Foundry & Machine Company, 
Youngstown, for the installation of a new 
10-in. hoop mill at its local works. 


URBANA.—The Central Glass Company, 
which has taken over the plant of the 
Eagle Glass Company, has completed im- 
provements and alterations at the works, 
eosting about $100,000, and is planning to 
inaugurate operations at an early date 


Oklahoma 


MIAMI.—The Miami Zinc & Lead Syndi- 
cate, recently incorporated with a capital 
of $5,000,000, has acquired the porperty of 
the St. Louis Mining & Smelting Company, 
including 1400 acres of mineral lands, and 
is said to be planning for the construction 
of several large mills and a smelter plant 


Pennsylvania 


BURNHAM.—tThe puddling furnaces of 
the Logan Iron & Steel Company were 
closed temporarily on Dec. 20, due to coal 
shortage. 

CATASAUQUA.—The Crane Iron Works 
has banked one of its stacks for lack of 
coke. As soon as conditions improve the 
plant will be reopened. 

ERIE.—The American Sterilizer Com- 
pany, Twelfth and Plum Streets, is mak- 
ing rapid progress in the construction of 
the new one-story brick addition to its 
plant, 50 x 70 ft., to cost $10,000. The 
Stader Conrath Construction Company, 
Palace Hardware Building, Erie, is the con- 
tractor. 

PUNXSUTAWNEY.—Fire _ recentl de- 
stroyed the plant of the Eldred indow 
Glass Company with loss estimated at 
$200,000. e company is Passes for the 
immediate reconstruction of the plant. 

READING.—The Reading Iron Company 
has completed improvements, including the 
relining of its Keystone blast furnace, and 
is planning to place the stack in operation 
at an early date. 

MOOSIC.—Fire on Dec. 19, caused by an 
explosion, destroyed a portion of the plant 
of the duPont Powder Company, with loss 
estimated at $25,000. 

WILLIAMSPORT. — The Valley’ Iron 
Works, 209 West Street, has awarded a 
contract for the construction of a new two- 
story plant, about 45 x 75 ft., to cost $15,- 
000. J. V. Bennett & Company, 309 West 

ird Street, Williamsport, is the con- 
tractor. 


Tennessee 


HARRIMAN.—Joseph and William Baker 
have acquired the plant and property of the 
Harriman Mine r Manufacturing * Com- 
pany and are planning for the construction 
of several new additions and extensive im- 
provements to increase the present ca- 
pacity. 

NASHVILLE.—Reports from Nashville, 
Tenn., are to the effect. that B. I. duPont 
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de Nemours & Co. is ——~>" to erect a 
big plant in Big Bend, near Nashville, it 
being stated that the plant will employ 
about 4000 persons. Whether this plant will 
manufacture dyestuffs or explosives has 
not been definitely stated. According to 
the Nashville Banner, Daniel Caufield, real 
estate purchasing agent for the duPonts, 
has definitely stated that the company 
would employ 4000 people at a plant to be 
located in Big Bend. 


Texas 


RUSK.—The Texas Steel Company, Beau- 
mont, has acquired the Rusk foundry prop- 
erty for a consideration of $112,50v, in- 
cluding iron furnace, pipe foundry, etc., 
and is planning for extensive improve- 
ments and the reopening of the blast fur- 
a, to have a capacity of 120 tons of iron 
daily. 


BROWNSVILLE.—The LaBlanca Sugar 
Company, recently organized with a capital 
of $500,000, has acquired the sugar factory 
of the LaDonna Sugar Company, near 
Donna, with 4000 acres of land adjoining 
the plant in Hidalgo County; also 8000 
acres of land in Cameron County, and is 
planning for extensive improvements in 
the plant acquired to cost about $50,000 

G. McDowell, Pittsburgh, Pa., is presi- 
dent 

Virginia 

ST. PAUL.—The Clinch Valley Chemical 
Company, recently incorporated with a 
capital of $5,000,000, has had plans pre- 
pared for the construction of a large by- 
product plant. It is anticipated that the 
plant will be in operation early in the 
spring. 


West Virginia 


CHARLESTON.—The Powhatan Brass & 
Iron Works has awarded a contract to 
Giaize & Brother, Winchester, Va., for the 
construction of a new one-story foundry at 
its plant. 


Wisconsin 


MADISON.—The Four Lakes Ordnance 
Company, 2305 Waunesa Street, is making 
rapid progress in the construction of its 
new one-story plant, about 150 x 590 ft., 
which will be devoted to the manufacture of 
guns. It is estimated that the plant, when 
completed, will cost $1,000,000. The Aus- 
tin Company, Euclid Avenue, Cleveland, 
Ohio, is the contractor. 


MILWAUKEE.—The Milwaukee Paper 
Box Company, manufacturer of paper boxes 
and kindred products, is having prelimi- 
nary plans prepared for the construction of 
a new plant to cost about $150,000, to pro- 
vide for increased capacity. 


MILWAUKEE.—tThe Liberty Foundry 
Company, 967 Grand Boulevard, has com- 
menced the erection of a new one-story 
foundry, about 65 x 120 ft., on Watertown 
Plant Road, to cost $15,000. J. D. Morri- 
son, 625 Sixty-ninth Avenue, West Allis, is 
the contractor. 


MILWAUKEE.—The Gerlinger Steel 
Casting Company, specializing in the pro- 
duction of steel castings, has commenced 
the construction of two new additions to 
its plant, each 40 x 50 ft., to provide for 
increased capacity. John J. Gauser, West 
Allis, is the contractor. 


Manufacturers’ Catalogs 


THe WILSON WELDER & MetTats Com- 
PANY, INc., New York City, has issued 
catalog No. 2, describing the Wilson sys- 
tem and giving considerable genera! infor- 
mation of value in welding. 


Tue AMERICAN Harp Russer CoMPANY 
11 Mercer Street, New York City, has issued 
@ very attractive catalog describing its line 
of acid pumps, piping and utensils. 


Other New Publications 


CALIFORNIA MINERAL PRODUCTION FOR 
1916, with county maps. Bulletin No. 74 
of the California State Mining Bureau, 
Ferry Building, San Francisco. alter W. 
Bradley, author. 


MATERIALS FOR THE HOUSEHOLD.—Circu- 
lar No. 70 of the Bureau of Standards. Is- 
sued Dec. 5, 1917. Price 25 cents. From 


Superintendent of Documents, Government 
Printing Office, Washington, D. C. Con- 
tains valuable information for manufac- 
turers of products n the household. 
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Trade Notes 


N. B. Payne has opened an office in the 
Havemeyer building, 25 Church Street, 
New York, as an electric crane specialist, 
supplying new and used traveli cranes. 
Mr. Payne was formerly associated with 
Manning, Maxwell & Moore, Inc., New York 

Tue Economy ENGINEERING COMPANY of 
Chicago, manufacturer of tiering machin- 
ery and portable elevators, has established 
its own New York office at 85 Murray 
Street. The company was formerly repre- 
sented in New York by the Standard Scale 
& Supply Company. 

GRASSELLI CHEMICAL COMPANY . TQJN- 
crEASE CAaPpITaL.—There will be a special 
meeting of the stockholders of the Grasselli 
Chemical Company on January 24, at which 
the stockholders will vote on a proposition 
to increase the company’s authorized cap- 
ital from $20,000,000 to $50,000,000. The 
plan is understood to include an increase 
of the authorized issue of preferred shares 
from $5,000,000 to $15,000,000, and _ the 
common stock from its present issue of $15,- 
000,000 to $35,000,000. 

STANDARDIZATION OF DygstuFrrs.—Upward 
of 200 company representatives and indi- 
viduals from all parts of the country have 
expressed their intention of attending the 
two-day meeting which is to be d in 
Rumford Hall of the Chemists’ Club, No 
50 East Forty-first Street, on January 22 
and 23 to further the movement which has 
been initiated ‘to standardize American dye 
stuffs and aniliné colers. Practically all of 
the leading manufacturers and dealers have 
approved the movement and promised to 
attend. H. Gardner McKerrow, manager of 
the textile department of E. F. Drew & Co., 
who has handled all of the details of th: 
proposed meeting, will open the convention 
as temporary chairman. 

In addition to standardization of dye 
stuffs and colors, the meeting will give 
consideration to several other matters of 
prime importance to the dye and dyestuffs 
industry. Among the latter may be men 
tioned the question of tariffs, arbitration of 
disputes, and protection of contracts 
Numerous other matters which properly 
come within the function of a trade associa- 
tion will be discussed, as it is stated that 
the initial idea is to form a “National Dye 
stuffs Association,” which will fill the same 
relation to the industry as do various cotton 
and woolen and other trade associations to 
their industries. 

New Swepisun Dye Company.—tThe A. B 
Kemisk Industrie, a new company, has taken 
over the undertaking carried on for a year 
and a half under the same title by A. V 
Holson, for the production of coal-tar dyes 
The new company proposes to extend the 
works so as to be able also to produce chem 
ical materials of importance to Swedish in 
dustries, particularly for the manufacture of 
munitions. It is believed that it will be 
possible to begin the manufacture next 
autumn of about 100 different dyes. The 
company will have the largest laboratory in 
Sweden and will employ a s of from 
25 to 30 chemists, whose numbers will be 
gradually increased. The share capital has 
been fixed at 5,000,000 kr. ($1,330,000) 
It is stated that the works have already 
produced a number of dyes which in every 
respect appear to compare well with Ger- 
man products. The Swedish requirements 
amount to 10,000 tons per annum, and to 
those attention will first be id. As raw 
materials to be used are principally men- 
tioned benzol from the Swedish gasworks, 
acids, bases, salts, etc., which for the most 
part are produced in the country, which aiso 
is able to provide most of the machinery 
and plant required. The Superfosfat 
Fabriks A. B., of Stockholm, which is the 
principal Swedish chemical industry cor- 
pany, has an interest in the undertaking 

OTHER New Swepien INpustTrRiges.—Scarc- 
ity of fate of every description has caused 
the creation of new industries in all Euro- 
pean nations for the production of fats of 
every kind from sources hitherto considered 
unpromising. In Malmo, Sweden, a rew 
corporation has been organized named ‘he 
Aktiebolaget Fedtindustri, with a capita! of 
$1,340,000, to produce fats from pones «nd 
any other material that yields fat god 
for soap and other industrial purposes. 

A yi te named the Héganis-Bi!'«s- 
holm A —y— is investigating an in- 
vention for p 
clay found in the vicinity of 
Sweden. 


ne of the industries developed by ‘he 
war is the Svenska Elektron; which as 
organized at the yt ty'5 with B maple 

e@ ca now ng in- 
creased to $268,000 to carry on the addl- 
tional business that is constantly developing 
in the silver and other meta epecialt 08 
made by the company. 














